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Preface 


THE SoILs of the Country round Haddington and Eyemouth were surveyed 
during the years 1956-1962. The senior surveyor was Mr. J. M. Ragg assisted’ 
by Mr. D. W. Futty and Mr. C. J. Bown. Mr. J. Cruickshank: gave assistance 
during the initial stages of the survey. 

The memoir could not have been compiled without the halos of athe mem- 
bers of staff of the Macaulay Institute for Soil Research. Dr. H. G, M. Hardie, 
and staff of the Soil Analysis Section of the Department of Pedology did the. 
physico-chemical analyses with the exception, of exchangeable bases which, 
were carried out by Dr. R. L. Mitchell and staff of the Department of. 
Spectrochemistry. Dr. Hardie checked the discussion on analytical data and 
Appendices I, Ii and III. Dr. R. L. Mitchell wrote the section on trace elements. 
Mr. B. D. Mitchell and Mr. W. A. Mitchell of the Department of Pedology 
wrote the section on clay and fine sand fractions based on their differential 
thermal, X-ray and microscopic examinations. Mr. R. A. Robertson and Mr. 
P. Jowsey surveyed the peat deposits of the area and contributed the section 
on peat, and Mr. J. S. Bibby undertook the stone counts quoted in Chapter 3. 

Place name spellings are those used on the 1 inch to 1 mile 7th Series 
Ordnance Survey maps. 

Copies of the field maps (1 25, ,000) are kept at the Macaulay Institute for 
Soil Research, where they may be inspected. 


ROBERT GLENTWORTH 
Head of the Soil Survey of Scotland 


The Macaulay Institute for Soil Research, 
Craigiebuckler, 
Aberdeen. 


March, 1966. 


iii 


Acknowledgements 


ACKNOWLEDGEMENT is made to Mr. R. P. Steel, Forestry Commission 
(Scotland), who wrote the chapter on forestry, to Mr. W. A. Buckpitt, Mr. 
D.A. Hughes, and Mr. J. G. Wallace, Edinburgh and East of Scotland College 
of Agriculture, who wrote the chapter on agriculture and horticulture and 
Mr. K. Simpson, Edinburgh School of Agriculture, who wrote the chapter 
on soil fertility, The material for the chapter on climate was provided by the 
Meteorological Office, Edinburgh and thanks are due to Mr. F. H. Dight of 
that office for his assistance in preparing the text. Thanks are also due to Dr. 
G. H. Mitchell, Assistant Director of the Geological Survey, Edinburgh, and 
his staff for helpful comments on the chapter on geology and Dr. A. S. Watt 
of the Botany School, Cambridge for reading the MS. and making helpful 
suggestions on the chapter on vegetation. Farmers and landowners in the 
area have co-operated during the survey and have willingly given help when- 
ever asked. 


Contents 


GENERAL DESCRIPTION OF THE AREA . 
. CLIMATE 

. GEOLOGY AND PARENT MATERIALS 

. THE SOILS 

. VEGETATION 

. FORESTRY 

. AGRICULTURE 


. SOIL FERTILITY 


o eo NY HD vA FF WN 


. DISCUSSION OF ANALYTICAL DATA 
REFERENCES 
APPENDICES 


INDEX 


LIST OF COLOUR PLATES 


I Kilmarnock series ‘ ‘ : 
Il Skateraw series. * P ° 
III Fraserburgh series P P F 


IV Winton series : ‘. :, Si 


153 
163 
179 
189 
203 
206 
303 


LIST OF PLATES 


oO on NH A ff WN 


— 
eae Oo 


. Haddington . . . 

. The coastline from St. Abb’s Head to Dunbar 
. Lammer Law 

. Billiemire Burn 

. North Berwick Law 

. Effect of wind at Harston Wood 

. Shelter-belts of sea buckthorn 

. Meltwater channel near Brunt 

. Meltwater channel near Donolly Resevoir 
. Foothills of the Eastern Lammermuirs 

. Glacial striae near Gullane 

. Growth patterns in cereal crops 

. Crumb structure 

. Sub-angular blocky structure . 

. Hill land at Bothwell 

. Afforestation of steep land 

. Dunes at Lochhouses Links 

. “ Thatching ” of dunes . 

. Cotton grasses on hill peat . 
. Ploughing of hill land for shelter blocks . 
. Young poplar trees near Spott 

. Cranshaws Farm . 

. Beech on Tyninghame estate . 

. Whitchester . 

. Border Leicester sheep . . 

. Harvesting on an upland farm 

. Harvesting on a low-ground farm 

. Spott Dod Hill 

. Old plough . 


vi 


Facing 
Page 


i 
22 
22 
23 
23 
38 
39 
39 

118 
118 
119 
134 
135 
135 
150 
150 
151 
151 
166 
166 
167 
167 
182 
183 
183 
198 
198 
199 
199 


LIST OF FIGURES 


RH un & WN 


2 


. Location of Area . 

. Civil Parishes 

. Physical Map 

. Land Form Regions 

. Average Annual Rainfall nao: -1950) 
. Monthly Rainfall and Potential Evapo-transpiration at East 


Fortune 


: Average Monthly Mean Temperatures 


8. Geological Map 


9. Generalized Direction of Ice Movement in the South of Scotland . 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 


Distribution of Drift 


Range of Texture of Soil Parent Materials 


Range of Texture of Parent Materials of the Winton Association . 


Distribution of Soil Associations 

Distribution of Major Soil Sub-groups 

Sections of Peat at Fala Moor 

Peat Stratification Diagram, Fala Moor 

Pollen Diagram, Fala Moor . 

Distribution of Woodland on Cranshaws Estate 
Types of Farming and Distribution of Forests .: 
Lime Status (pH) . 

Phosphorous Status ° 


Potassium Status . 


The Percentages of Clay, ae and Sand in the Basic Soil Textural 


Classes . 


vii 


Page 


106 
107 
110 
157 
165 
181 
182 
186 


297 


LIST OF TABLES 


13. 


TEXT Page 
A. Averages of Monthly and Annual Rainfall 11 
B. Number and Duration of Dry Spells 
C. Average Values of Potential Evapo-Transpiration 14 
‘D. Average Mean Temperatures . 16 
E. Accumulated Temperatures 18 
F. Average Soil Temperatures 18 
G. Averages of Sunshine 19 
H. Summary of Relative Humidity at East Fortune 20 
I. Climatological Summary 21 
J. Classification of Series : 46 
K. Area of Soil Categories 50 
L. Percentage of Soils in Different Fertility Categories . 180 
M. Effect of Applied Superphosphate on the Yield of Potatoes and 
Barley . ‘ : 3 : ‘ 184 
N. Effect of Superphosphate on the Yield of Swedes and Oats 185 
O. Effect of Applied Potassium (chloride) on Yield of Cereals and 
Potatoes : : ; ‘ 187 
P. Effect of Applied Nitrogen on Yield of Potatoes .. 188 
Q. Types and Classes of Soil Structure . 298 
APPENDICES 
APPENDIX I—STANDARD ANALYTICAL DATA 
1. Brown Calcareous Soils 206. 
2. Brown Forest -Soils : ‘ ‘ . . 208 
'3. Brown Forest Soils with gleyed B and C horizons 221 
4. Iron Podzols © 232 
5. Peaty Podzols 234 
6. Non-calcareous Gleys - 236 
7. Peaty Gleys . 238 
8. Alluvium .. 3 . F . 240 
9. Saltings 242 
10. Peat . . . . . ey tne 243 


APPENDIX JI—FREE CARBONATE 


Page 


11. Brown Calcareous Soils 245 
12. Brown Forest Soil : 245 
13. Brown Forest Soil with gleyed B and C horizons 245 
14, Saltings 245 
APPENDIX ITJ—SILICA-SESQUIOXIDE RATIOS OF THE CLAY FRACTIONS ; 
15. Brown Forest Soils F 246 
16. Brown Forest Soils with gleyed B sea C horizons 247 
17. Iron Podzol 248 
APPENDIX [V—MINERALOGICAL DATA 

18. Percentage of light minerals in the fine sand fractions 249 
19. Percentage of heavy minerals in the fine sand fractions 250 
20. Percentage of minerals in the clay fractions 252 
APPENDIX V—ANALYSIS OF PEAT PROFILE 

21. Fala Moor . 254 
APPENDIX VI—PLANT COMMUNITIES 255 
22-29 Plant Communities ‘ : ; ‘ . 257 
30. ey Sub-groups and Plant Communities . i : . facing 286 
APPENDIX VII—METHODS AND DEFINITIONS 289 


Chapter 1. General meserneen ov 
the Area 


LOCATION AND EXTENT 


The district described in this memoir lies to the east of Edinburgh and 
includes almost all the county of East Lothian, together with parts of 
Berwickshire and Midlothian. It has an area of 493 square miles; 371 
square miles are represented by the one inch Third Edition Ordnance Survey 
Sheet 33 (Haddington), 115 square miles by Sheet 34 (Eyemouth) and 7 
square miles by part of Sheet 41 (North Berwick) (Figs. 1 and 2). 

Haddington (Plate 1), the largest town, is the county town of East Lothian, 
acounty famed for its intensive agriculture. Coal mining is carried on around 
Tranent, while North Berwick and Dunbar are popular holiday. resorts. 

Edinburgh, although outwith the area, is the main market and commercial 
centre. 


MAJOR STRUCTURAL DIVISIONS 


Scotland is divided by two major fault lines into three. distinct structural 
units, the Highlands, the Midland Valley and the Southern Uplands: Sheets 
33 and 34 represent an area comprising part of the last-two units. 

The Southern Upland boundary fault is represented in this area by the 
Lammermuir fault which extends from Falahill in the south-west north- 
eastwards to the coast a few miles south of Dunbar. To the north of the fault - 
line, and structurally part.of the Midland Valley of Scotland, lies the lowland 
area of the Lothian Plain, while’to the south is the upland plateau of the 
Lammermuir Hills which forms part of the Southern Uplands. Figure 3 
shows the physical features of the area. 

The Lothian Plain is underlain by sedimentary and igneous rocks of 
Carboniferous age, together with some Old Red Sandstone sediments along 
the edge of the fault line. During the Pleistocene glaciation this region was 
modified by an ice sheet which moved across from west to east to give rise to 
a till plain with occasional masses of more resistant igneous rocks standing 
out above the general level (the “ Lothian type” of glaciated lowland— 
Wooldridge and Morgan, 1937). This is a region of intensively cultivated 
farms and market gardens. The soils are by no means uniform and vary from 
the heavy clays and clay loams of ‘the tills to the light-textured sands and 
sandy soils of the raised beach and fluvioglacial deposits. 

To the south of the Lammermuir fault is the escarpment and upland 
plateau of the Lammermuir Hills (800-1750 feet); south-east of these 
hills there is a general decrease in altitude towards the Border Lowlands 
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(200-400 feet), and in the extreme south-east the higher ground of Lamberton 
Moor rises to over 700 feet. The underlying rocks are mainly greywackes 
and shales of Ordovician and Silurian age with some Upper Old Red Sand- 
stone conglomerates and sandstones, and two small areas of Carboniferous 
sediments. Much of this region consists of broad expanses of moorland. 
In contrast to the Lothian Plain, the soils are more stony, leached, and often 
have a peaty top. Sheep farming and, to a lesser extent, forestry are the only 
important activities in these areas. 


RIVER SYSTEMS 


The principal river systems of the area are those of the Whiteadder Water 
and its tributaries, draining the Lammermuir Hills south-easterly to the 
River Tweed near Berwick, and the River Tyne rising in the south-west and 
flowing north-easterly across the Haddington Plain to the North Sea near 
Dunbar. 

The Whiteadder Water and many of its tributaries, such as the Monynut 
and Bothwell Waters, rise within two miles of the Lammermuir escarpment. 
The valleys soon acquire steep sides and flat alluvial bottoms through which 
the rivers meander; short tributary streams entering at right angles are 
frequent. From Cranshaws the Whiteadder flows through a broader valley 
with a larger alluvial tract to Ellemford Bridge, where the valley becomes 
narrow and steep-sided with numerous bends to Cockburn. Mill. From there 
the Whiteadder enters the lowland area of the lower Tweed Valley and 
eventually joins the River Tweed. 

The River Tyne is the main river of the Lothian Plain. It rises near 
Tynehead and flows northwards, at first. in a deep channel which was 
probably cut initially by glacial meltwaters. The valley then becomes 
broader with a north-eastward direction to give a more open and alluvial. 
tract between Pencaitland and Haddington. ‘Near East Linton, the Tyne is 
confined in a short narrow gorge before reaching the coastal plain and the 
North Sea. The tributaries of the Tyne are mostly from the south, where 
many small streams flow from the Lammermuir scarp; these include the 
Binns, Hopes, Gifford and Colstoun Waters. 

. The area to the north of the Tyne is drained by many small and insignificant 
streams flowing into either the Firth of Forth or the North Sea. Of these, the 
largest are the East and West Peffer Burns. 

From Dunbar to Cockburnspath the land is drained by many streams 
rising along the eastern edge of the Lammermuirs and flowing north-eastwards 
into the North Sea. Several of these, such as the Oldhamstocks, Dunglass, 
Dry and Spott Burns, are liable to spate after heavy rain, with consequent 
rapid erosion. However, their channels probably originated by the downward 
cutting of glacial meltwaters after the Pleistocene glaciation (Plates 8 and 9). 

The moors of Coldingham and Quixwood are drained by the Ale and Eye 
Waters flowing first south-easterly and then north-easterly into the North 
Sea at Eyemouth. 

In the south-west of the area tributaries of the ‘Leader and Gala Waters 
flow south-easterly. i 
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LAND FORM REGIONS 


Two major structural units have so far been recognized. These can be 
further subdivided on a basis of uniform lithology, physiographic history 
and relief, giving units to which the term land form region is applied. In 
later chapters these land form regions will be referred to in connection with 
the distribution of soil series and associations, when it will be seen that they 
have their own distinct soil patterns. Seven such regions have been delineated 
(Fig. 4). ; a 
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The Midland Valley of Scotland (Lothian Plain) 


THE COASTAL PLAIN (0-250 FEET) 

The Coastal Plain is a belt of low-lying country bordering the Firth of 
Forth and the North Sea and varying in width from one to five miles. It is 
narrow at its east and west limits and widest in the centre. The general level 
is below 250 feet, but the isolated steep conical hill of North Berwick Law 
rises to a height of 613 feet (Plate 5). 

The long stretch of coastline shows a variety of form. Large mud flats, 
saltings and stretches of sand flank the estuaries of the West Peffer Burn at 
Aberlady Bay and the Tyne at Belhaven Bay; sandy bays backed by dunes 
occur at Gullane and Ravensheugh (Plates 17 and 18), while rocky headlands 
and steep cliffs extend from North Berwick to Seacliff and from Bilsdean to 
. Pease Bay. Former beach levels are sometimes recognizable, particularly 
the most recent at 25 feet, and raised beach deposits are widespread. Also, 
there is a considerable accumulation of blown sand along the lower-lying 
parts of the coast, forming the coastal heaths or Links (Plate 17). 

The River Tyne divides the Coastal Plain into two convenient units, the 
North Berwick Plain and the Dunbar Plain. Much of the North Berwick 
Plain consists of raised beach deposits up to the 100-foot contour. Above 
this level is the till plain, with occasional outcrops of resistant igneous rocks 
which give local areas of higher ground as at Whitekirk and Lawhead, and 
the islands of Fidra and Craigleith.. Two volcanic plugs form North Ber- 
wick Law (Plate 5) and the Bass Rock, well-known landmarks in the 
district. The Dunbar Plain by contrast has a much more uniform surface 
covered by either raised beach or reddish drift deposits. 


THE HADDINGTON PLAIN (200-450 FEET) 

The Haddington Plain, mainly till covered, forms an area of undulating 
ground which is divided by the Tyne Valley into the Tranent Ridge to the 
north and the Saltoun Plateau to the south. 

The Tranent Ridge (200-400 feet) extending east-north-eastwards from 
Tranent is some 14 miles long and 4 miles wide and descends to the coastal 
plain steeply in the west, but more gently in the east. A lava outcrop forms 
the craggy Garleton Hills which rise steeply from the ridge north of 
Haddington. The highest of these, Byres Hill (593 feet), bears the Hopetoun 
Monument. 

The southern boundary of the Saltoun Plateau is a change of slope at 
about 450 feet. The plateau itself is an area of undulating relief from which 
rises the hump-backed hill of Traprain Law (over 700. feet) formed from a 
trachyte laccolith. 


THE LOTHIAN PLATFORM (450-800 FEET) 

Between the Haddington Plain and the escarpment of the Lammermuir 
Hills lies an intermediate zone called here the Lothian Platform. It is an area 
of level or undulating relief varying in height from 450 feet to 800 feet and 
dissected by valleys eroded by glacial meltwaters or by present-day streams 
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(Plates 8 and 9). The glacial channels may be dry or contain streams such as 
previously mentioned as the tributaries to the River Tyne; at Danskine a 
natural loch has formed within one of the channels. 

Fluvioglacial sands and gravels are associated with meltwater channels, 
while till generally covers the areas of more level ground. Cultivation, 
especially east of Gifford, is sometimes only possible on the flat tops between 
the channels. 


The Southern Uplands 


THE LAMMERMUIR HILLS (800-1750 FEET) 

The Lammermuir Hills form the largest land form region of the area. 
Essentially they consist of a plateau of tightly folded and steeply dipping 
Ordovician and Silurian rocks with sandstones and conglomerates of Upper 
Old Red Sandstone age. The whole is tilted slightly to give a steep scarp 
along its north-west edge and a very gentle slope to the south-east. 

The scarp slope rises from the Lothian Platform at 800 feet to a general 
height of 1200 feet. For most of its length it is deeply cut back by streams 
‘into a series of spurs; this is particularly noticeable south of Gifford and 
along the Monynut Edge to the east. 

The plateau is deeply dissected by the Whiteadder Water and its tributaries, 
and also by the tributaries of the Léader and Gala Waters in the south-west. 
This gives a series of ridges with smooth rounded tops, e.g. Spartleton Edge, 
between which are steep-sided valleys often with narrow alluvial flats. A 
view across the ridges gives a monotonous and generally featureless skyline. 

In general, the summit levels of the Lammermuirs fall into two groups. 
Between 1200 and 1400 feet lie the summits of Newlands Hill (1387 feet), 
Cranshaws Hill (1245 feet), Heart Law (1283 feet), Dunbar Common and 
Eachil Rig (1307 feet). The higher group, from 1600-1750 feet, includes 
Lowrans Law (1631 feet), Seenes Law (1683 feet), Lammer Law (1733 feet) 
and Meikle Says Law (1750 feet). 

A small intrusion of granodiorite near Priestlaw has weathered more 
readily, forming a basin in the Whiteadder Valley. 


THE EASTERN LAMMERMUIRS (250-1300 FEET) 

This region consists of a semi-circular belt of country lying to the north- 
east, east, and south-east of the Lammermuir Hills. Four units can be 
recognized, the Eastern Hills, Coldingham Moor, Quixwood Moor and the 
Duns Uplands. . 

The Eastern Hillis lie between the Lammermuir Hills and the Dunbar 
Plain; they consist of three groups of steep-sided hills separated by areas of 
lower ground and dissected by glacial meltwater channels (Plate 10). Cocklaw 
Hill (1046 feet), the highest, is separated from the Lammermuir Hills by the 
Aikengall Valley, and Deuchrie Dod (over 950 feet) by the deep Rammer 
Gorge. The lower ground from 250-500 feet around Innerwick and 
Oldhamstocks is covered either by fluvioglacial sands and gravels or by till. 
The hills are of Old Red Sandstone conglomerate with some Carboniferous 
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sediments occurring near the Dunbar Plain between Cockburnspath and 
Oldhamstocks. 

Coldingham Moor, with the moor of Penmanshiel forms a broad moorland 
area of general level 500-700 feet. The underlying Silurian rocks give a 
dominant north-west to south-east grain to the countryside. There is a large 
raised peat moss at Penmanshiel. : 

Quixwood Moor (500-800 feet) has a more irregular relief and is separated 
from Coldingham Moor by the upper valley of the Eye Water. 

The Duns Uplands lie to the south of the Whiteadder and, apart from a 
small area at the confluence of the Dye and the Whiteadder, form higher 
ground (above 800 feet). The underlying rocks are of Silurian and Old Red 
Sandstone age but intrusive rocks form Cockburn Law (1066 feet) and 
Dirrington Great Law (1309 feet). Steep slopes with flat-topped grass or 
heather moors are common to this unit. 


THE BORDER LOWLANDS (200-400 FEET) 

The Border Lowlands described here form only a small part of a larger land 
form region extending south-westwards along the National boundary 
through Coldstream to Kelso. The underlying rocks are of Lower and Upper 
Old Red Sandstone and Carboniferous sediments and give rise to a low-lying 
area some 200-400 feet in elevation, mainly overlain by till. Two sub- 
divisions have been made, the Billiemire Gap (Plate 4) and Lower Tweeddale. 
The Billiemire Gap is a belt of lower ground extending from Chirnside 
north-eastwards to the North Sea, and bounded on either side by upland 
areas of older rocks. To the north-west is Coldingham Moor and, marked 
by a sharp change of slope, Quixwood Moor, while to the south-east is 
Lamberton Moor. The Billiemire Gap was formerly the lower valley of the 
Whiteadder. 

The present lower Whiteadder Valley is part of the Lower Tweeddale 
region described in a previous memoir (Ragg, 1960). 


LAMBERTON MOOR (150-700 FEET) - 

South from Burnmouth to Berwick upon Tweed an inlier of Silurian rocks 
underlies an area of higher ground which extends to the coast, terminating 
in cliffs 150-200 feet high. The average altitude of the moorland area is 
between 500 and 600 feet but there are several small hills higher than this, 
notably Ayton Hill (654 feet), Witches Knowe (649 feet) and Greenfield Fort 
(712 feet). The coastal strip below the 500-foot contour, although falling 
fairly steeply to the sea cliffs, is cultivated, as is also the lower ground 
surrounding the rough moorland. 


Chapter 2. Climate 


The climate of the Lammermuir Hills and the small part of the Border 
Lowlands described in this memoir has the same pattern as that previously 
described for the Borders (Ragg, 1960). In the Lothian Plain and along the 
coastal fringe of Berwickshire, however, the climate differs somewhat from 
that of some other productive areas in eastern Scotland. The first half of the 


‘ year is usually dry or very dry and spring tends to be prolonged and cool, due 


to the influence of haar and easterly winds blowing off the North Sea. True, 
the soil benefits from the relatively high insolation from April to June, 
normally the sunniest quarter of the year, but the impact of this on the 
general air temperature is less than might be expected. That the length of the 
growing season exceeds 225 days over much of the Lothian Plain, in spite 
of the cool spring temperatures, is due to the prolongation of the autumn 
warmth, consequent on the mainly westerly winds which predominate at this 
season. These bring warmth from the waters off western Scotland, and this 
is accentuated by the facility with which the hills break the cloud sheets to 
give pleasantly bright autumn days over the restricted shielded area of East 
Lothian. 


Winds 

South-westerly winds are the prevailing surface winds in south-east 
Scotland, but in this area the situation is appeciably altered by the land form 
and the powerful funnelling effect of the Forth-Clyde Valley. Warm south to 
south-west winds are not easily steered into the Lothians, whilst the blustery 
colder west-south-west to west-north-west winds which normally succeed 
them are funnelled in and are responsible for most of the strong winds and 
gales, especially in autumn and early winter. In North Berwickshire there is a 
different effect, the topography often causing the surface winds to back to 
south and south-east and to arrive chilled by the cold waters of the North 
Sea. This is particularly noticeable in the area of St. Abb’s Head and 
between Barns Ness and Dunbar. 

Apart from the overall annual picture there is a pronounced seasonal 
pattern. From April to June there is a marked tendency for winds from 
north-east to east associated with high pressure to the north to predominate. 
Northerly winds are rare, but when they do occur they are frequently of gale 
force, and, being accompanied by high seas round the coast, undoubtedly 
account for much of the blown sand of the Fraserburgh series. 


Rainfall 
The rainfall pattern is closely linked with the wind regimes. The climate 
is distinctly on the dry side and much of the area below the 500-foot contour, 
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especially the agricultural and horticultural districts, has an average of less 
than 30 inches annually (Fig. 5). At least half the area averages little more than 
25 inches, matching closely some of the eastern counties of England, e.g. 
Yorkshire (E. Riding). Above 500 feet, on the north side of the Lammermuirs, 
the annual fall increases steadily with altitude to over 35 inches at above 
1000 feet. Above the 1700-foot level maximum totals exceed 40 inches. 
Even above 1000 feet however, there is less than 35 inches per annum on 
Monynut Edge in the Eastern Lammermuirs, the whole of this eastern side 
having a fairly uniform distribution which falls away only slowly to about 
27 inches towards the coast. 

The distribution of the rainfall through the year is not the most propitious 
for agriculture. Normally, winters are not very wet, springs and early summers 
are dry, while peak rainfall occurs in late summer. These trends are clearly 
shown in Table A. On balance April is the driest month everywhere, being 
slightly drier than February; May shows a slight rise in rainfall but there is a 


Tarie A. Averages of Monthly and Annual Rainfall (Inches)—Period 1916-1950. 


Station Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. | Year 


ah 212 1-48 1-61 1-45 2-11 1:94 2-68 3:06 2-43 2-65 2-34 1-82] 25-69 
t. 


on 1:99 1:38 1:48 1:38 1:90 1-73 2-37 2-71 2-12 2-41 2-48 1:81] 23-45 
East Fortune 

(ont 2-24 1-44 1:57 1:49 2:04 1-84 2-50 2:82 2-24 2-54 2:24 1:94] 24-90 
Gi pps Head 2-29: 1-71 1:79) 1-62) 2-45) 2-01 2-78 «3-20 2-45 2-92 2-62 2-01 | 27-55 
rota Res, 2-82 1:93 1:96 1:93 2-44 2-08 2-82 3:34 2-73 3-19 2-88 2-51] 30-63 


by sr pace 3-48 2-46 2°35 2:35. 2:90 2-42 3:26 3-70 3-19 3:80 3-56 3-19] 36:66 

t.. 

wane 3:03 2:36 2:12 2:02 2:43 2:36 3:34 3-78 2:86 3:54 3-24 2-63) 33-71 
t. 


falling away again in June. The low averages for the months of March to — 
June and high potential evapo-transpiration (Table C) indicate the liability 
to spring droughts and dry spells which may be prolonged; the situation is 
only partially relieved by the drought-resisting character of some of the clayey 
soils and the moisture provided by haar (see sections on Wet and Dry Spells, 
and Haar). The rain shadow effect of the hill country to the south frequently 
deprives East Lothian of the steady downpour of “‘ warm ” rain associated in 
most areas of Britain with the periodical invasions of mild, humid south to 
south-west winds, Periods of substantial rainfall occur in association with the 
cold, raw, easterlies, and even the showery westerlies are intrinsically cool 
in the first half of the year. Thus the rain which does come is often cold; 
consequently the soil is cold, and not only is germination delayed and often 
reduced but growth of all kinds is slowed down, especially on the lighter soils. 
In such conditions the need for irrigation is obvious, and it is unfortunate 
that the free water from the relatively scanty rains (and such snow melt as 
may be available) is for the most part shed southwards into the Borders 
towards the River Tweed rather than through the fertile lowland plains. 
Normally ample rain in July builds up to the year’s maximum of 3 inches or 
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more in August; there is almost as much in October. September may bring 
dry periods, reflected in the lower average totals for this month, but harvest 
difficulties increase in less favourable years when the August and October 
maxima tend to run together. 


WET AND DRY SPELLS 

R. Mossman (1896) established what he termed “ The period of the 
Lammas Floods ” which, in the Edinburgh area, occur around 13th August. 
The Border floods of 1948 and 1956 occurred at about this time. During the 
period 6-13th August 1948 the Tweed Valley and surrounding districts suffered 
a fall of 5-4 inches (approx. 550 tons/acre), of which 3-2 inches fell in 24 hours 
from 9.0 a.m. on the 12th. In 1956 similar falls occurred in the four days 
25-28th August. In both cases the monthly fall was approximately three 

times the normal and damage was severe. 


Tas_eE B. Number and Duration of Dry Spells. 


. Average Maximum Average Maximum 
Station and Period No. per year in year Duration Duration 
Haddington (162 ft.) 5-9 10 11-6 days 23 days 
(1956-1962) (1959) (1959) 
Whitchester (838 ft.) 46 9 11-3 days 32 days 


(1953-1962) (1955) (1953) 


For the present purpose the occurrence of a week or more without 
appreciable rainfall is a relevant statistic and Table B gives some information 
on the occurrence of such practically dry periods when the rainfall recorded on 
any one day at Haddington and Whitchester has not exceeded 0-01 inches. 
Records show that 1959 was an exceptionally dry year, probably the driest 
for almost 200 years, with only 6 to 7 inches of rain in the eastern plain from 
January to September. 


Evaporation and Transpiration 

Concomitant with the rainfall—the income side of the water balance 
sheet—may be considered the water loss due to run off, evaporation and 
transpiration. The latest figures for practical working (Table C) include the 
estimates for winter loss (Irrigation, 1962). Most of the loss in the winter half 
of the year occurs in October and March. The estimated winter loss in 
East Lothian and Berwickshire is almost three inches, a loss for which the 
late winter rains may not always compensate; thus the growing season may 
open in April with a deficit. (Rainfall in excess of that necessary to bring the 
soil up to field capacity goes directly or by drainage to run off, to cause 
waterlogging, or to replenish underground water supplies and is lost to 
vegetation.) From April the potential transpiration rates increase steadily 
to the June/July monthly maximum of three inches or so, as can be seen 
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from Table C. By the end of June in a normal rainfall year the soil water 
deficit is about 2 inches in the Lothian Plain and considerably more in the 
Coastal Plain. The effects may be lessened, though not fully overcome, by 
haar. In most years the balance is redressed by the rains of later summer. 


TaBLe C. Average Values of Potential Evapo-transpiration in East Lothian and 
Berwickshire. 


Winter Summer Summer Annual 
Oct.-Mar. | Apr. May June July Aug. Sep. | Total Total 


East Lothian 2-90 in. 1:75 2:75 3:30 3:15 2-50 1:45 | 14:90 17-80 
Berwickshire 3-00 in. 1:75 2-60 3-25 2:95 2-50 1-55 | 14-60 17-60 
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Fic. 6. Monthly Rainfall and Potential Evapo-transpiration at East Fortune. 
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Temperature 

Because of the inadequacy of long-term meteorological data within the 
area, recourse has to be made to the records of stations just outside it (e.g. 
Edinburgh and Marchmont) for a satisfactory picture of the variation in 
temperature from the coast to the higher altitudes. 
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Fic. 7. Average Monthly Mean Temperatures (°C). 


In the Lothian Plain, the range of average mean temperature is around 
12-2°C, increasing from about 2:3°C in the coldest month, January, to 14-5°C 
in July (Table D). The coastal zone is a little warmer, especially in winter, 
but the difference is slight. The cold North Sea and easterly winds impose a 
very definite check on the rate at which temperature rises in spring and early 
summer, and put the seasonal rise quite out of phase with the increasing heat 
of the sun. The progression of the mean day temperatures from 6°C in. 
January to 18-3°C in July and of the night temperatures from around 0-:5°C 
to 10-6°C in the same period is asymmetrical with the autumnal regression 
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AVERAGE MEAN TEMPERATURES °C—PERIOD 1931-1960. 


TABLE D. 


Mean 


Whitchestert (838 ft.) 
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which is definitely slower than might be expected because of the dominance 
of winds from the warm North Atlantic. 

The effect of altitude is noticeable; at about 500 feet the mean temperature 
at the coldest part of the year is 08°C to 1-1°C lower than in the Coastal 
Plain, and the mean minimum at the close of the year and in the early weeks 
of the New Year comes very close to freezing point. 

Observations at Whitchester (Table D) indicate the much more severe cold 
experienced in the depths of winter at about 800 feet, with average minimum 
temperatures well below freezing in January and February. An interesting 
feature is the rapid recovery in the early spring when much of the leeway is 
made up; so that, although the summers at the higher altitudes are colder 
than in the lower ground, the temperature difference is not by any means so 
marked as in the winters. This recovery is probably due partly to the topo- 
graphy, which limits the penetration and duration of haar, and partly to the 
numerous shelter belts. 

The night cold strengthens on the southern slopes of the Lammermuirs, 
where the terrain causes. cold air to descend and accumulate in hollows, and 
here the coldest winter nights probably occur. On the other hand the 
temperature tends to be rather warmer than expected in summer and the 
altitude effect less marked. / 


FREEZING DAYS 

The number of freezing days per winter—days, on which for all practical 
purposes frost is maintained throughout the 24 hours—gives the mean 
temperatures for the coldest months a practical significance. Freezing days 
are defined as those days on which the arithmetic mean of the maximum and 
minimum temperatures does not exceed 0-2°C. Comparing figures from the 
station at Smeaton House with those from a suitable station just outside the 
area, an estimated figure can be obtained for the 20 winters 1927/28 to 1946/47 
which can be compared with selected United Kingdom stations. The esti- 
mated total is 340 days, or about 17 days per year for the Lothian Plain. 
Admittedly there is a wide annual variation, from about 50 in the exceptional 
winter of 1946/47 to only one or two in the abnormally mild seasons of 1931/ 
32 and 1933/34. Normally a spell‘of four or five consecutive freezing days 
can be expected in most winters. 


THE GROWING PERIOD 

The growing period is defined as that period of the year over which the 
mean temperature for the day is 5-6°C or above. In the most favoured 
districts the season usually begins about March 21 and lasts until well after 
the middie of November giving a range of from 225 to 250 days. At the 
500 to 600-foot level the start is delayed until about April lst and the period 
ends about the second week in November; above this altitude the number of 
days falls steadily to about 190 at 1000 feet. 

Accepting that all plants require a minimum number of “ heat units” to 
attain maturity, further evidence on the progress of growth through the season 
is given by the averages of ‘‘ Accumulated Temperature ” above the datum of 
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5-6°C. Values for the area under review expressed in “‘ degree days ” (heat 
units) are given in Table E. The slow rate of accumulation of warmth in the 
spring and the reluctance of autumn to give place to winter should be noted. 


Taste E. Accumulated Temperatures above 5-6°C in Degree Days. 


Growing 


Station Jan, Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.| Year| Days 


North Berwick 2737 251 
(118 ft.) 
Haddington 2581 234 
(162 ft.) 
Whitchester 2102 2it 
(838 ft.) 
Marchmont 2472 228 


(498 ft.) 


SOIL TEMPERATURES 


Soil temperatures cannot be altogether divorced from air temperatures in 
their effect on crop growth, although, being “ spot ” values, they are subject 
to some reservations. Averages of soil temperatures at a depth of one foot 
for Smeaton (100 feet) for the period 1921-50, computed in the Meteorological 
Office, are reproduced in Table F, together with those for Boghall (Mid- 
lothian—639 feet) which are given merely as a guide to changes with altitude. 


4 TaBLe F, Average Soil Temperatures °C at 1 foot below surface. 


Station Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. 


9-0 
8-0 


32 34 45 76 10:8 13-6 15-4 15:2 13:1 96 63 4:3 
26 27 38 62 96 13-51 146 142 11:9 86 5:2 3:5 


Smeaton (100 ft.) 
Boghall (639 ft.) 


The individual monthly means vary considerably from year to year, and at 
Smeaton the difference between the warmest and coldest December is as much 
as 3:7°C; for June the difference is 2-9°C. August and September show least 
variability. At Smeaton no cases are recorded of the ground freezing at a 
depth of one foot; at Boghall this has been recorded in each of the first 
three months of the year. 


Snow 
Evanescent coverings of snow on the hills, occurring sometimes in late 
autumn or early winter, but more particularly late in the season, emphasize the 
coldness of the precipitation in this corner of Scotland. The cold showery 
weather of late winter and of spring is largely responsible for these coverings; 
. Sometimes it causes light coverings at lower levels, and even brings moderate 
falls, more particularly on eastern slopes. General snowfall over the area, 
however, usually results from the onset of an air mass of polar origin, and 
dangerous situations can follow North Sea depressions as the resulting snow- 
fall is often unheralded. The sea tends to keep the coastal strip practically 
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free of snow, and even helps to prevent undue accumulation over the lower 
ground. But inland its effect is soon lost. 

For practical, economic purposes the extent and duration of “ snow 
lying ” is important. Days of “snow lying” are days when half or more of 
the countryside is snow covered at the time of the morning observation. 
Below 250 feet these average about 10 annually (not necessarily consecutive), 
and the number increases fairly rapidly with altitude; at 500 feet on the 
southern side of the Lammermuirs the number is 25, and on the northern 
slopes it is probably higher. Derived estimates for this part of Scotland 
indicate an average increase of one day per year for every 25 to 30 feet of 
altitude, giving 30 days at 750 feet, 40 at 1000 feet and 50 at 1250 feet. 

Snow does not normally lie in November and April, but in the intervening 
months there may be periods of persistent snow-lie, even in coastal areas. 
The chances of snow lying are greater in March than in December, and north 
of the Lammermuirs in January and February snow may lie for a week or a 
fortnight on the lower lands (below 500 feet) and for correspondingly longer 
at higher altitudes. A general snowfall throughout the area is more often 
followed by a spell of clear frosty weather than is the case farther west or 
south, 

On the plains generally a snow level of six inches or more is unusual, but 
severe drifting can cause greater accumulations, especially where there are 
cut-backs into the hills. Cut-backs are not numerous on the north side 
of the Lammermuir Hills, but the re-entrant accommodating the small 
feeders to the River Tyne provides in the notorious Soutra Hill area an 
excellent example of the kind of terrain in which severe winter cond.tions 
can arise. 


Sunshine 

Sunshine averages out at just over 1300 hours annually for the area as a 
whole, but from the monthly averages it is seen that the total for the first six 
months of the year exceeds that for the second half year by some 100 hours, the 
excess being spread roughly proportionately over each of the months 
(Table G). June is the sunniest month, with 200 hours, 10 more than its 
nearest rival, May; both months are appreciably sunnier than July. 


TABLE G. Average of Sunshine (Hours)—Period 1921-1950. 


Jan. Feb. Mar, Apr. May June July Aug. Sep. Oct. Nov. Dec.| Year 


North Berwick 40 69 104 149 180 189 168 145 122 86 50 32 | 1334 


118 ft.) 

Bunbat 56.79 112 159 190 199 179 157 139 99 63 48 | 1480 
te 

Marchmont 44 «COL 97 142 172 180 155 142 HI7 76 47 36 | 1269 

(498 ft.) 


Haar 


Haar, the inflow of fog or extremely low cloud, is a phenomenon of 
considerable climatic importance to East Lothian. 
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Associated exclusively with easterly winds, this unpleasant phenomenon 
can occur, theoretically, at any time during the year when the general pressure 
distribution brings intrinsically warm air in off the cold North Sea; there is, 
however, a tendency to restrict the term haar to occurrences in spring and 
early summer. Haar is capricious in its onset and in degree of penetration 
inland. Sometimes it persists for more than two or three days, especially 
towards the coast, but more generally it clears coastwards from the inland | 
edge of penetration as the heat of the sun gains the ascendancy, and comes in 
again as the sun goes down. It occurs less frequently south of the Lammer- 
muirs where penetration is more difficult. The haar robs appreciable areas of 
much needed direct solar warmth, and adds insult to injury by upsetting in 
varying degree the diurnal run of temperature. The effect of the haar, 
however, is not wholly bad; the mist provides the roots of growing plants 
(especially seedlings) with a quota of condensed moisture which is often 
sufficient to keep the plant alive in the dry spells of spring. 


Humidity 

The relative humidity of the air is often a useful parameter, and averages 
are available for observations at 07, 13 and 18 hours G.M.T., although their 
value is restricted in assessments of day to day operations. Observations are 
however available for the war-time airfield at East Fortune in East. Lothian 
and these can be adapted to give a more detailed picture of variations in 
humidity for daytime throughout the year. 

The observations used to compile Table H were recorded at 07 and 10 
hours, 13 and 16 hours and 18 hours G.M.T. over two and a half years and at 
one hour earlier (except 18 hours) over the following year and a half; these 
time groupings can conveniently be designated “‘ Early Forenoon ”’, “ Middle 
Day” and “ Early Evening” (winter) or ‘‘ Late Afternoon” (summer), 
bearing in mind the application of Summer Time. The observations have been 
reduced to give the percentage frequency of occurrence of relative humidities 
within the 10 per cent zones shown. Further simplification has been effected 
by “ seasonal ”’ groupings, since the detailed monthly analysis shows that the 
curves of variation for the months which have been grouped together are very 

. similar.- The approach of spring is reflected in the curve for March, which 
differs significantly from those for the months from November to February, 
and transition from autumn to winter is marked by a significant change in the 
curve for October. Through the “ growing season ” April to September the 
pattern of variation is much the same, with the important proviso that 
from April to June humidities tend to be lower (below 65 per cent) than later 
in the season; the April to June figures have been included to emphasize 
this. 

Relative humidities around 40 per cent or below indicate air of unusual 

dryness, and it seems likely that East Lothian very occasionally enjoys a 

“foehn ” effect—the only agency that can produce very dry surface air 

in an oceanic island. Values around 30 per cent are almost certainly to be 
attributed to temporary foehn. 


PLATE 2 
The coastline from St. Abb’s Head to Dunbar. 


PLATE 3 


Lammer Law. The sharp contrast between the rolling Lothian Platform 
and the steeper hill ground of the Lammermuir Hills is shown in this 
photograph. 


PLATE 4 


Peat—alluvium complex in the Billiemire Burn (NT877593). In the fore- 
ground sand and gravel of the Eckford Association is being quarried. 


PLATE 5 


North Berwick Law, an intrusion of phonolitic trachyte. On the left of the 
Law the tail of the crag and tail feature can be seen. 


Chapter 3. Geology and Parent Materials | 


The solid rocks of the area shown on Sheets 33 and 34 range in age from 
Ordovician to Carboniferous (Fig. 8); they are mostly overlain by Pleistocene 
and Recent unconsolidated deposits (Fig. 10). 


The general succession is shown below: 


Recent Peat, alluvium, blown sand, raised beach deposits 
Pleistocene Solifluction deposits, fluvioglacial sands and gravels 
Tills 7 
[rics Coal Measures 
; Passage Group (Roslin Sandstone) 
Upper Carboniferous Upper Limestone Group 
[ Limestone Coal Group 
Carboniferous 
Lower Carboniferous Lower Limestone Group 


Calciferous Sandstone Measures 
Upper Old Red Sandstone 
Old Red Sandstone + 7 ower Old. Red Sandstone 


Queensberry Grits 
Birkhill Shales 


Hawick Rocks 
Silurian Liandovery 


{ Lowther Shales 
if Ashgill and Caradoc ; Hartfell Shales 


. Glenkiln Shales 
Ordovician 


[ Arenig Radiolarian Cherts and Mudstones 


The oldest rocks in the area are the greywackes and shales of Ordovician 
and Silurian age which form most of the upland region south of the 
Lammermuir fault. These marine sediments were subjected to intense lateral 
compression during the Caledonian orogeny and this has resulted in the high 
angles of dip and the north-east to south-west strike; Walton (in Johnson and 
Stewart, 1963) indicates the probability of the tight folding having been 
accompanied by faulting. The Upper Old Red Sandstone rocks rest uncon- 
formably on the upturned edges of the older “ schistus ” rocks, indicating a 
considerable period of erosion between the two systems with a change from 
geosynclinal conditions of deposition to deposition in an island basin. By 
contrast the Carboniferous rocks underlying most of the Lothian Plain were 
formed by rhythmic deposition in and around shallow waters, accompanied 
by vast outpourings of lavas. 

During the Pleistocene Period the area was heavily glaciated by an ice- 
sheet which moved eastwards and south-eastwards across the area (Fig. 9). 
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Evidence for this direction of movement is found in the alignment of glacial 
striae (Plate 11), glacial grooving, crag and tail features, and by a study of the 
source of glacial erratics. Erosion was followed by deposition of till over the 
Lothian Plain and in the valleys of the upland region. Over the Lothian Plain 
the till is of variable thickness, being thin or even absent on the ridges and up 
to 50 feet thick ‘or over in the hollows. Near Temple and Gorebridge, a few 
miles to the west of the area under discussion, boreholes have shown the 
existence of many buried channels with drift 100-200 feet thick (Tulloch and 
Walton, 1958). Deglaciation, with minor oscillations of the ice front, led to 
the numerous marginal features of erosion (meltwater and overflow channels) 
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Fic. 9. Generalized Direction of Ice Movement in the South of Scotland. 


and deposition (fluvioglacial sands and gravels), described by Kendall and 
Bailey (1908) and Sissons (1958). Uplift, believed by some authors to be due 
to isostatic recovery on the melting of the ice-sheet, resulted in widespread 
beach deposits below the 100-foot contour, although the individual beach 
levels with the exception of the’25-foot, are not well defined (Clough et al., 
1910). 


PARENT MATERIALS 


The soils of the area are developed on a variety of types of parent material, 
the two most important being the tills of the lowlands and the stony drifts 
of the uplands (Fig. 10). The tills vary according to their derivation, and one 
or more rock types may have contributed to their composition. Tills of 
mixed origin naturally :vary more than those of a more uniform parentage, 
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as do the soils developed on them. Clay loam or clay texture is general, and 
the soils are usually imperfectly or poorly drained. Of frequent occurrence 
on lower-lying ground, in hollows and near water courses is a partially 
sorted layer on top of the till. The origin of this layer is not fully understood, 
although it seems probable that it was formed during the melting of the 
Pleistocene ice-sheet, the finer constituents being removed from the till to 
leave this coarser-textured material of sandy loam, loam or sandy clay loam. 
Under solifiuction conditions too, the seasonally melted surface of the till 
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Fic. 11. Range of Textures of Soil Parent Materials. 


(i.e. the active layer above the permafrost) would be in the form of a sludge 
and from this clay could be removed by the action of water and gravity. If 
the modified till is of sufficient depth, then it will form the parent material 
of the whole profile; otherwise it occurs in the upper horizons only. 

The stony drifts may be little-travelled glacial deposits or solifluction 
sheets, the products of frost shattering and accumulation during late-glacial 
times. The texture of these materials is either sandy loam or loam. 

Other parent materials include sands and gravels of fluvioglacial and 
raised beach origin and raised beach silts and clays. Alluvium occurs along 
most river courses. The textural ranges of the parent materials are shown in 
Fig. 11. 

The characteristic features of these soil parent materials vary with (a) the 
nature of the parent rock or rocks and (6) their mode of origin. This variation 
forms the basis of the cartographic unit termed the soil association; the 
distribution of the soil associations is shown in Fig. 13. 


Geology and Parent Materials 29 


The remainder of the chapter consists of a description of the rocks of the 
area and the parent materials derived from them. Where stone counts are 
quoted it is to indicate the variety of parent rocks contributing to the tills; 
the stones do not represent the average composition of the parent material 
as finer constituents (< 2 mm.) are excluded. : 


Partially sorted till 
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Fic. 12, Range of Textures of Parent Materials of the Winton Association. 


Ordovician and Silurian 

Ordovician and Silurian strata underlie most of the high ground in the 
south-east of the area, their distribution being as follows :— 

(a) A large triangular area bounded on the north-west by the Lammermuir 
fault, on the south by the margin of the map, and on the east by a line extend- 
ing from near Stenton southwards to Longformacus. 

(b) Coldingham Moor and Quixwood Moor, bounded by St. Abb’s Head, 
Coldingham and Ellemford. 

(c) Lamberton Moor in the extreme south-east. 

Ordovician rocks occur in a broad belt along the south side of the Lammer- 
muir fault. The lowest division, the Arenig, consists of radiolarian cherts and 
mudstones, which outcrop only in the cores of tightly folded anticlines. The 
Glenkiln, Hartfell and Lowther Shales divisions comprise greywackes, 
grits, grey shales, grey and brown sandy shales, cherts and mudstones, all of 
which are generally unfossiliferous but occasionally have partings of black 
shale containing graptolites. 
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Geological sections are described in the Geological Memoir for Sheet 
33 (Clough et al., 1910) and by Peach and Horne (1899, pp. 275-279). 

The Birkhill Shales are the lowest division of the Silurian. Overlying 
these are the Queensberry Grits, massive grits and greywackes forming the 
dominant rocks of this formation, and the brown flagstones, greywackes and 
shales of the Hawick Rocks. The Queensberry Grits and Hawick Rocks are 
exposed in the cliff sections from Cockburnspath to St. Abb’s Head (Peach 
and Horne, 1899, pp. 208-209). Petrologically, greywackes are essentially 
sandstones in which detrital grains of quartz, feldspar and rock fragments are 
present in a matrix of chlorite, sericite and silica which forms an argillaceous 
cement imparting the hardness, toughness and dark colour to the rock. 
Chemical analyses show a range in total silica from 60-81 to 74-33 per cent, 
equivalent to a range in igneous rocks from trachyte to granite (Walton, 
1955). 

Drifts derived from the rocks described above form the parent materials of 
soils of the Ettrick Association (p. 64). The hill ground is characterized by a 
thin stony drift or hill top detritus and on this type of parent material are 
developed soils of Linhope, Minchmoor and Dod series. 


General description of stony drift of the Ettrick Association: 


Yellowish brown (10YR5/6) loam; weak crumb; friable; abundant to very abundant 
angular greywacke stones; merging into yellowish brown (10YR5/4) greywacke 
rubble. . 


Red greywacke occurs locally. The colour is attributed to the presence of a 
ferric hydroxide gel and haematite, being in some cases a sedimentary 
‘feature of the rock and in others possibly either the result of staining from 
pre-existing overlying Old Red Sandstone rocks or of metasomatism by nearby 
igneous intrusive dykes, etc. An exposure of red greywacke drift which 
occurs on the Lammermuir Escarpment (NT614685), on the roadside south- 
east of Garvald, shows the following succession: 


10-20 in. Red (2-5YR4/6) stony loam; weak medium blocky and weak platy; 
(25-51 cm.) friable; very abundant angular stones; gradual change into 

20-48 in. Coarse angular greywacke rubble. 

(51-122 cm.) 

48 in. + Solid greywacke. 

(122 cm. +) 


The stony drift may lie directly on solid greywacke. 

The corrugated topography in the neighbourhood of Telegraph Hill, near 
Cockburnspath, results in a unit formed of two parent materials. The rock 
ridges have thin or skeletal soils derived from a stonier version of the drift 
described above, while the hollows between have soils developed on collu- 
vium, i.e. material which has moved from the ridges mainly due to gravity, 
and has accumulated in the hollows. This type of unit, forming the Ettrick 
soil complex (ER.c on the soil map), has been described previously by Muir 
(1956) and Ragg (1960). 

A till of heavier texture occurs in the lower or fiatter ground, in hollows and 
valleys, and forms the parent material of an imperfectly drained soil (Kedslie 
series) and two poorly drained soils (Ettrick and Hardlee series). 
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General description of till of the Ettrick Association: 


Yellowish red (SYR5/6) to brown (7:-5YR5/2) silty clay loam; massive; firm; 
abundant small angular and sub-angular greywacke stones; prominent grey (7-SYR6/0) 
mottles, occasional manganiferous staining. 

Till with a partially sorted upper layer occurs around Falahill and is of 
the following description: 

Brown (10YR5/3) sandy loam; massive; weakly compacted; frequent rounded and 
sub-rounded greywacke stones. 

Very little contamination of the Ettrick till has been noted, except in the 
Brown Rig Burn valley (NT543636), where large fragments of decomposed 
Carboniferous sandstone give patches of sandy clay texture in an otherwise 
clay till, and in the neighbourhood of the boundary between the greywacke 
and conglomerates at Monynut and Bothwell. 


‘ 


Lower Old Red Sandstone 


The Lower Old Red Sandstone is restricted to the Billiemire Gap; good 
exposures can be seen at Eyemouth, Coldingham and St. Abb’s Head. The 
rocks consist of feldspathic sandstone, conglomerates and occasional red 
marls, together with beds of coarse ash and andesitic lavas. Vent agglo- 
merates occur at Eyemouth and Coldingham. 

Till derived from these rocks forms the parent material of soils of the 
Cairncross Association (p. 54). 


General description of till of the Cairncross Association: 


Reddish brown (2-5YR4/4) gritty clay loam; massive; firm; frequent sub-rounded 
and sub-angular stones; faint yellowish red (SYR5/8) mottles and pinkish grey 
(7-5YR6/2) mottles; abundant manganiferous staining. 
The following stone counts were obtained from this type of till and 
the proportions give some indication of the variation of the contributing 
parent rocks. 


At Eyemouth (NT940649): 
Andesites and tuffs 66% 
Coarse grits 2% 
Greywacke 13% 
Mudstone and fine sandstone 17% 
Red sandstone (O.R.S.) 2% 
At Redhall (NT937620): 
Lavas and tuffs 41% 
Mudstones and shale 22% 
Greywacke 16% 
Red sandstone (O.R.S.) 16% 
Quartz 5% 


The till generally has a partially sorted upper layer and the soils developed 
have imperfect drainage. Outcrops of weathered andesitic ash form the parent 
material of a freely drained soil, the Ferney series. 

General description of parent material of the Ferney series: 

Weak red (10R4/4) gritty clay loam; massive; firm; frequent stones; weathered ash 
fragments; interstitial material consisting of highly weathered ash. 


The heavy texture is a result of the intense weathering of the ash. 
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During Lower Old Red Sandstone times, numerous granodioritic masses 
were intruded into the Ordovician and Silurian rocks of the south of Scotland. 
The larger and more important intrusions are found in Galloway, but smaller 
ones occur in the area described in this memoir, at Priestlaw and Cockburn 
Law. 

The Priestlaw intrusion lies in the Lammermuir Hills at the confluence of the 
Fasney and Whiteadder Waters and extends over one square mile. Variation 
in composition from augite-biotite-quartz—diorite at the margin to 
hornblende-biotite-granodiorite at the centre has been described by 
Walker (1925 and 1928). Norms calculated by Walker from analyses show 
quartz to vary from 5-43 per cent at the margin to 20-20 per cent at the centre, 
orthoclase from 17-66 to 20-10 per cent, albite from 32-20 to 30-85 per cent 
and anorthite from 23-83 to 16-87 per cent. Total silica varies from 57-15 to 
65:3 per cent. 

An intrusion of similar composition occurs in the Cockburn Law and 
Stoneshiel Hillarea north of Duns. It isdescribed by Walker(1925 and 1928) and 
more recently by Midgley (1946), who attributes the variation in composition 
to contamination of the main acid magma by an earlier basic intrusion, by 
Silurian greywackes and shales, or by both, forming respectively hybrid 
diopside-diorite, hypersthene—diorite, and pyroxene—diorite. The hybrid 
rocks occur at the margins of the intrusion. Differentiation of the acid magma 
gave a range of composition from adamellite through granite or granophyric 
micro-granite; modal analyses of the adamellite and granite (Midgley, 1946) 
are shown below: ; 


Adamellite Granite 
Quartz : : 31-83% 15-7% 
Orthoclase 360% 646% 
Plagioclase 24:3% 42% 
Hornblende + Biotite 18-2% 15-5% 


A zone of biotite-hornfels surrounds both intrusions, due to thermal 
metamorphism of the country rock. 

Typically both masses are deeply weathered, with core-stones present, and it 
is on this type of parent material that the freely drained Priestlaw series 
(p. 89) is developed. 


General description of the deeply-weathered granodiorite of the Priestlaw 
series: 


Brown (7-S5YR4/4) gritty loamy sand; massive; weakly indurated; rotten granodiorite 
in situ with frequent red aplite veins. 


Of minor occurrence is a till derived from the granodiorite, but with some 
greywacke present, which forms the parent material of the poorly drained 
Mungo series (p. 90). 

General description of till of the Mungo series: 


Grey (7-5YR5/0) gritty loam; massive; firm; prominent yellowish red (SYR5/6) and 
brown (7:5YR4/4) mottles; abundant highly weathered fragments of granodiorite and 
greywacke. 


A fine sandy or silty version of this till also occurs. 
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Soils similar to those of the Darleith Association (p. 56) occur on the hydrid 
diorites (i.e. the more basic rocks) of Cockburn Law. 

A small intrusion of “ porphyritic felstone ” (Geikie, 1863) occurs above 
Lamberton Beach. The rock is a hornblende—-biotite-granodiorite, similar in 
composition to that of the Priestlaw intrusion, to which it is related in age 
(Walker, 1925), but of finer grain. The soils derived from it therefore 
resemble those of the Bemersyde Association (p. 52 and Ragg, 1960). 


Upper Old Red Sandstone 

The main occurrence of Upper Old Red Sandstone rocks is a broad belt of 
thick conglomerates with some sandstones, extending from Spott south- 
wards to Dirrington Great Law. These conglomerates have been derived 
mainly from Ordovician and Silurian greywackes and grits, but they also 
contain occasional pebbles of felstone, jasper, quartz and, near Cockburn 
Law, granite. The general shape of the pebbles is sub-rounded but there is an 
admixture of rounded and angular fragments; the clastic components vary in 
size from pebbles up to blocks 2 feet in diameter. Thickness of the con- 
glomerates has been estimated at approximately 2000 feet near Duns (Clough 
et al., 1910). A small patch of conglomerate also occurs to the south-east 
of Fala. 

A thin stony drift from the conglomerate forms the parent material of the 
freely drained ‘soils of the Lauder Association (p. 84). 

General description of stony drift of the Lauder Association: 

Reddish brown (2:5YR4/4) gritty sandy loam; very abundant rounded greywacke 
stones with red staining. 

The distinctive features of the stony drift are the red colour and the high 
stone content of rounded greywacke. The soils resemble those developed 
on the Ettrick type of stony drift, having a similar high greywacke content. 
Residual soils developed directly on weak red (10R4/4) conglomerate occur 
near Spott. 

Of much lesser extent is a till of finer texture on which are developed soils 
of imperfect and poor drainage—the Spott, Lylestone and Wakenway series. 

General description of till of the Lauder Association: 

Weak red (10R4/3) sandy clay loam; massive; firm; frequent rounded and sub- 
rounded stones of greywacke and red sandstone. 

The texture may be as fine as clay loam or clay but the red colour and stone 
content remain similar. 

Sandstones and marls of Upper Old Red Sandstone age occur in patches 
along the Lammermuir fault, in a narrow belt extending from Oldhamstocks 
to the coast near Cockburnspath, and in a wider belt from near Preston 
through Chirnside to Foulden. The sandstones are mostly red in colour, but 
‘can also be white, purple or yellow, and frequently show false-bedding; the 
individual sand grains of quartz and feldspar are well rounded, suggesting a 
desert origin for the beds. Red marls and red and greenish grey shales occur, 
interbedded with the sandstones. 

. The soft sandstones often form the C horizon of the freely drained soils 
of the Hobkirk series; elsewhere these soils are found on thin sandy tills 
‘with occasional erratics. 
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General description of soft sandstone parent material of the Hobkirk 
series: 


Red (10R4/6) sandy loam; friable; frequent angular sandstone fragments and rounded 
erratics; red (10R4/6) soft sandstone at 36 in. (91 cm.). 


The texture is generally a sandy loam but may vary from loamy sand to 
loam and sandy clay loam, depending on the relative amounts of sandstone 
and mar! present. 

Weathered rock or thin till of finer texture forms the parent material of the 
poorly drained Cessford and the imperfectly drained Pressmennan series. 


General description of till of the Pressmennan series: 


Weak red (2:5YR4/2) and reddish brown (2-5YR4/4) clay loam; massive; firm; 
frequent stones of much weathered red sandstone giving sandy clay loam texture; very 
faint yellowish red (SYR5/8) mottles; prominent manganiferous staining. 


This till occurs in lower-lying areas than the stony drift of the freely 
drained series, while the weathered rock is found mainly on ridges and hill 
slopes. 

There is also a partially sorted version of the above till which has invariably 
a lighter texture: Soils derived from this till have either free (Sligh series) 
or imperfect (Hammerhall series) drainage, depending on the depth to which 
modification has taken place. 


General description of partially sorted till (free drainage): 


Weak red (10R4/4) fine sandy loam; massive; firm; abundant much-weathered red 
sandstone and occasional weathered fragments of greywacke. 


- The Upper Old Red Sandstone rocks along the Lammermuir fault have 
contributed to a till of mixed origin, the other ingredients being sediments 
of Lower Carboniferous age. This till is the parent material of soils of the 
Humbie Association (p. 77). 


General description of till of the Humbie Association: 


Dark reddish brown (SYR3/4) sandy clay loam and loam; massive; friable; occasional 
small weathered stones; prominent grey (1OYR6/1) and faint yellowish red (SYR5/6) 
mottles; few fine black manganiferous mottles. 


The dominant series, Humbie, is imperfectly drained, but smaller patches 
of poorly drained Yester series occur. The till is locally thin in many places, 
where it contains much rotten rock. Where partially sorted material occurs 
it is usually found only in the upper horizons of the soil profile, being 
generally of insufficient depth to form the C horizon. The texture is a loam 
or sandy loam, and the soils are imperfectly drained (Morham series). 


Carboniferous 

Carboniferous rocks underlie nearly the whole of the Lothian Plain; 
they also occur in the Lower Tweeddale region and along a narrow coastal 
strip east of Lamberton Moor. The lowest division, the Calciferous Sand- 
stone Measures, consists of alternating shales and cementstones overlain by 
lavas which are in turn overlain by shales and sandstones. The Lower 
Limestone Group comprises shales and limestones, the shales often with 
clayband ironstone nodules, and coals. Alternating sandstones, shaly sand- 
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stones and shales, together with coals, seat-clays and ironstones, form the 
Limestone Coal Group, while the Upper Limestone Group is made up of 
thin limestones with thicker sandstones and shales and a few coals. The 
Passage Group and Lower Coal Measures beds only occur near Cockenzie. 

Throughout the Lothian Plain tills derived from rocks of Carboniferous age 
are the most widespread type of parent material, but outcrops of more 
resistant igneous rocks give rise to another type of parent material, either 
weathered basalt in situ or a thin cover of stony drift. 

Till derived largely from the sedimentary rocks forms the parent material 
of soils of the Winton Association (p. 96) and the main soil series developed is 
the imperfectly drained Winton series. Variation in the relative proportions 
of the parent rocks leads to a variation in colour and texture, but typically 
the till is reddish with a clay to clay loam texture. 


General description of red till of the Winton Association: 


Weak red (2:5YR4/2) clay; coarse prismatic; plastic; frequent stones; faint yellowish 
red (SYR5/8) mottles and greyish ped faces and streaks; prominent manganiferous 
staining. ae 


The red colour may be derived from Carboniferous lavas which have 
undergone pre-glacial weathering or from the Old Red Sandstone lavas of the 
Pentland Hills to the west. Where the till contains an abundance of shale, the 
colour is usually blue-grey and the texture fine sandy clay to silty clay. 


General description of shaly till of the Winton Association: 


Grey (7:5YR5/0) fine sandy clay; massive; plastic; abundant small weathered shaly 
micaceous sandstones; frequent yellowish brown (10YR5/4) mottles. 


A section showing dark brown and dark grey Winton till is exposed at 
Jerusalem Farm (NT465706) near Pencaitland, with a description as follows: 


0-33 in. ’ Dark brown (7:5YR4/4) sandy clay loam; coarse angular blocky; firm; 

(0-84 cm.) weakly indurated (section very dry); small sub-rounded to sub-angular 
stones of Carboniferous sandstone, coal and some basic igneous; dark 
grey (7:SYR4/0) structure faces; many fine distinct reddish yellow 
(7-SYR6/8) mottles and many faint strong brown (7-SYR5/8) mottles; 
diffuse change into 

33-60 in. Colour varies from very dark grey (SYR3/1) to dark brown (7-SYR3/2) clay 

(84-152cm.) loam; massive; firm; stones larger and less weathered, but otherwise 
similar to above; frequent reddish yellow (7-5YR6/8) mottles. 

60 in. + Very dark grey (SYR3/1) gritty clay; otherwise as above but with few 

(152 cm. +) mottles. 


Results of stone counts from Winton till at Muirpark (NT414718) near 
Tranent and from Spittalrig (NT472737) near Haddington are shown 
below: 


Muirpark Spittalrig 
Carboniferous sandstone 47% 70% 
Other sediments 32% 22% 
Trachyte 14% 2% 
Basalt 1% 6% 


Carboniferous sediments form by far the greater bulk but the proportion of 
sandstone to other sediments (mudstone, shale, siltstone and chert) varies. 
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A partially sorted upper layer in the Winton till is found locally on lower 
ground, along water courses, and it often occurs marginal to the raised 
beach deposits; on this is developed the imperfectly drained Macmerry 
series. Two stages of modification can be recognized in the field: the first 
and more widespread type is similar in appearance to a till, although it has a 
lighter texture (loam or sandy clay loam) and is usually firm or friable, 
whereas the second type is not recognizable as a till and has a loamy sand or 
sandy loam texture and friable to loose consistence. The-former type is. 
generally shallow, often occurring only in the upper horizons of the profile, 
with the unmodified Winton till forming the C horizon. An example of this 
is the profile sampled at Spittalrig where the partially sorted material forms 
the B,(g) with normal till the B3(g): 


B.(g) Yellowish brown (10YR5/4) sandy clay loam; coarse blocky; firm; frequent 
rounded and sub-rounded sandstones, igneous rocks and carbonaceous 
. material. 
B3(g) Reddish brown (SYR5/4) clay loam; massive; plastic; stones as above. 


Textural ranges of these modified and unmodified tills are shown in Fig. 12. 
A mixed till derived from Carboniferous sediments and igneous rocks forms 
the parent material of soils of the Kilmarnock Association (p. 82). 


General description of till of the Kilmarnock Association: 


Dark brown (7:5YR4/2) clay loam; massive; plastic; abundant stones of Carboni- 
ferous sediments and igneous rocks; faint grey (1OYR6/1) and brown (7-S5YR4/4) 
mottles which became less pronounced with depth. 


The dark brown or brown colour of the till is a general characteristic, 
but near weathered basalts and agglomerates the colour may become 
reddish grey or purple. A till section can be seen in a cutting on the cliffs 
at Tantallon Castle (NT597848) near North Berwick where a soil profile 
has developed on till of: 

Dark reddish grey (SYR4/2) gritty clay; massive; firm; large sub-angular and small 
sub-rounded stones of quartz, Carboniferous sandstone and igneous rocks, with many 
coaly streaks; strong brown (7-5YR5/8) mottles. 


The following stones have been identified and counted in a sample from the 
above section: 


Basalt tuffs 18% 
Basalt lava 9% 
Trachyte, etc. 3% 
Vein quartz 1% 
Carboniferous sandstone 32% 
Shale 13% 
Mudstone 13% 
Red sandstone 4% 
Greywacke 1% 


At Brownrigg (NT559807) the upper horizons are of partially sorted till 
of loam texture on a dark reddish grey loam till; this parent material is of 
local occurrence only. 

A mixed till of great variability, restricted in distribution to the Dunbar 
Plain, gives rise to soils of the Biel Association (p. 52). It is derived from 


PLATE 6 


The effect of exposure to the prevailing south-west wind on the coast at 
Harston Wood, Gosford Bay (NT448792). 


PLATE 7 


Shelter-belts of sea buckthorn (Hippophae rhamnoides) on Fraserburgh 
series at Archerfield (NT505855). 


PLATE 8 


Meltwater channel near Brunt (NT686735) mapped as mixed bottom land. 
Permanent grass on the alluvium gives reasonable grazing but the steep 
sides under rough grass and scrub yield very little. 
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Carboniferous sediments and igneous rocks, together with Upper Old Red 
Sandstone conglomerates, marls and sandstones. 
General description of till of the Biel Association: 


Dark reddish grey (SYR4/2) clay; ~massive; plastic; frequent sub-angular and 
sub-rounded stones of Carboniferous sandstone, shale, cementstone, limestone, coal, 
and basalt, with sandstone of Old Red Sandstone age, and greywacke; faint pinkish 
grey (SYR6/2) mottles and streaks; many fine black manganiferous concretions and 
stains. : 

The characteristic red colour of this till is derived mainly from the Old 
Red Sandstone rocks, in particular the marls, although the kulaite lavas and 
agglomerates between Papple and Traprain Law, which weather to an intense 
red, have also contributed to the till between Whittinghame and Dunbar. 
The variability of the till can be seen in the many sections along the coast, 
from which the stone counts below have been obtained. 


East Barns Dryburn Cove Old Cambus 
(NT706764) (NT726755) (NT783717) (NT807704) 
Carboniferous sediments 65% 33% 20% 15% 
Red‘sandstone (O.R.S.) 22% 43% 10% 30% 
Greywacke (from O.R.S. 
cong.) 1% 4% 65% 45% 
Vein quartz 3% 1% 5% 10% 
Igneous 3% 13% oe — 


These results show a decrease in the amount of Carboniferous material from 
north to south. The greywacke is presumably derived more from the Old 
Red Sandstone conglomerates than from the Silurian rocks directly, and the 
percentages of greywacke and Old Red Sandstone taken together show a 
general increase in that material corresponding to the more obvious decrease 
in Carboniferous sediments. This is consistent with field experience. 

Below is a general description of the drift section at Dryburn: 


0-18 in. Gravel 

(0-46 cm.) 

18-30 in. Reddish brown (2:5YR4/4) sandy loam (modified till); gradual change 
(46-76 cm.) into 

30-96 in. + Dark reddish brown (2:‘SYR3/4) clay; small stones mainly red 


(76-244 cm. +) greywacke, large stones mainly intermediate and basic igneous with 
some greywacke and Carboniferous sediments. 
Partially sorted material derived from Biel till is the parent material of the 
freely drained Oxwell series. 
General description of partially sorted till of the Oxwell series: 
Reddish brown (2:5YR4/4) sandy clay loam; massive; plastic; occasional small 
stones. 
Sandy clay loam texture and free drainage are characteristic of this parent 
material. 
In the south-west of the area, near Tynehead and Blackshiels, is a mixed 
drift of the Calciferous Sandstone Measures sediments and Ordovician 
greywackes; on this are developed soils of the Tynehead Association (p. 92). 
General description of coarse-textured drift of Tynehead Association: 


Brown (7-5YR5/4) or reddish brown (SYR4/4) sandy loam; massive; firm; indurated; 
abundant small sub-rounded and rounded stones of greywacke and Carboniferous 
sediments. 
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Freely drained soils of the Salvandi series and peaty podzols of the Falamoor 
series are developed on this type of drift. 

The imperfectly drained series, Tynehead, may be developed either on a till 
rich in sandstone or on a partially sorted till. 

General description of sandstone till of the Tynehead series: 


Brown (7:5YR4/2) sandy clay loam or loam; massive; plastic; abundant sandstone 
fragments; frequent or occasional greywacke fragments. ‘ 


General description of modified till of the Tynehead series: 
Brown (7:5YR5/4) coarse sandy loam with lenses of sandy clay loam; massive; firm; 
weakly indurated; abundant small angular and sub-angular stones as above, becoming 
more angular with depth. 


The volcanic rocks of Calciferous Sandstone age are largely olivine-basalt 
and trachyte lavas with occasional interbedded tuffs and less frequently 
trachybasalts (mugearite, kulaite) and trachyandesites. They occur mainly in 
the broadest part of the North Berwick Plain and in the Garleton Hills. 

The olivine-basalts contain large or small phenocrysts of labradorite 
feldspar, olivine and augite in a groundmass of similar composition with the 
addition of iron-ore and occasionally analcite. Chemical analyses (Guppy 
et al., 1931) show a range in silica percentage from 46 to 49-5 per cent. The 
trachytes are less basic rocks, with phenocrysts of alkali feldspar in a ground- 
- mass of alkali feldspar, augite (generally a soda-rich variety), iron-ore and 
apatite. Silica percentage, generally over 60 per cent, is higher than in the 
olivine-basalts. Intrusive basalts and trachytes of Carboniferous and 
Permian age occur in the form of sills, dykes, laccoliths and plugs. The most 
conspicuous of these are the phonolite laccolith of Traprain Law and the 
phonolite trachyte plugs of North Berwick Law and the Bass Rock where the 
presence of analcite and feldspathoids emphasizes the alkaline nature of the 
rock. Other intrusions include an analcite-basalt at Kidlaw (SiO, 44-22 
per cent), a teschenite sill at Gullane, and a trachyte laccolith at Pencraig 
(Clough et al., 1910). : 

A summary of chemical analyses (from Guppy et al., 1931) is made 
below for comparison: 


. SiO, K,0 Na,O 
Basalts 46-50% 1-2% 24% 
Trachytes 59-63% 46% 2-6:5% 


Phonolitic trachyte intrusions 56-60% 46% 5-7% 


Scattered outcrops of the rocks described above project through the general 
till cover of the Lothian Plain, and on these are developed the thin stony 
soils of the Darleith Association (p. 56). The parent material may be either a 
thin stony drift with very little contamination, or solid rock. Basalts and 
trachytes give rise to similar soils, but the soils derived from the trachytes 
are somewhat lighter in colour. A sub-series distinction has therefore been 
made on the soil map. 

General description of parent material of the Darleith Association: 

Reddish basalt lava with + in. skin of dark red (10R3/6) weathered material. 


The red colour is not ubiquitous; the C horizon can also be brown. 
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At Whitelaw, on trachyte, the parent material is solid rock with S horizon 
material in the interstices. 

An intrusion of analcite-basalt near Duns also gives rise to soils of the 
Darleith Association. 

An intrusion of felsite near Longformacus forms the steep hill of 

. Dirrington Great Law. The rock is described (Irving, 1930) as a quartz- 
riebeckite-felsite of Carboniferous age, and it forms the parent material for the 
stony soils of the Bemersyde Association described in a previous memoir 
(Ragg, 1960). 

The Carboniferous rocks of the Borders are of Calciferous Sandstone 
Measures age, mainly sandy shales, mudstones and impure limestones. 
These form the main ingredients of a mixed till, also containing basic lavas, 
Upper Old Red Sandstone, Silurian and Ordovician sediments, which gives 
rise to soils of the Whitsome Association (p. 95). The heterogeneous nature 
of the till is shown in the following stone count taken from a till section near 
Lamberton (NT976578): 


Red sandstone 23% 
Yellow sandstone 15% 
Grey shale and mudstone 14% 
Quartz 13% 
’ Green/grey mudstone 13% 
Fine-grained greyish pink sandstone 8% 
Pink sandstone 71% 
Volcanics 1% 


A mixed till of Upper Old Red Sandstone sediments and Lower Carboni- 
. ferous igneous rocks forms the parent material of soils of the Smailholm 
Association. 

For general descriptions of Whitsome and Smailholm soils and parent 
materials the reader is referred to the memoir for the Kelso—Lauder area 
(Ragg, 1960). 


Fluvioglacial Materials 


Sands and gravels of fluvioglacial origin form the parent materials of the 
soils of four associations with dominantly freely drained soils. 

The Yarrow Association (p. 101) is developed on gravels derived from 
Ordovician and Silurian rocks, chiefly greywackes. 


General description of gravels of the Yarrow Association: 


Brown (7-SYR4/4) gravelly sandy loam; single grain; loose; very abundant rounded 
and sub-rounded stones of fresh and partially weathered greywacke. ; 


. These gravels occur mainly along the Lothian Platform near Gifford and 
along the Eye Water near Ayton. 

The Upper Old Red Sandstone conglomerates and sandstones form the 
parent rock of the sands and gravels of the Innerwick Association (p. 81). 
The Innerwick series is developed on sands with occasional gravels while the 
Skateraw series occurs on the more gravelly material where many of the 
weathered stones have broken down to give a slightly heavier texture (stony 
loam) to the soil. Both soils are freely drained. 
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General description of sands and gravels of the Innerwick series: 
Reddish brown (SYR4/4) gravelly sandy loam; loose; very weak blocky; abundant 
rounded stones mainly of greywacke with some Carboniferous sediments and igneous 
rocks. 


The parent material of the Skateraw series is similar, except for its stony 
loam texture. These sands and gravels are found along the Dunbar Plain 
and in parts of the Eastern Hills. Near Pinkerton the sands are thin and the 
mapped distribution contains enclaves of soft red sandstone. 

The Eckford Association (p. 62) is developed on sands derived from sand- 
stones of Old Red Sandstone age. 

General descriptions of sands of the Eckford series: 

(a) Fine sand: 
Red (2:5YR4/8) fine sand; weak fine sub-angular blocky; very friable; 
abundant stones, 

(6) Coarse sand: 
Reddish brown (2-SYR4/4) coarse sand; loose; single grain; abundant small 
rounded stones of greywacke, red sandstone and quartz. 

The main distribution of the Eckford series is in the Border Lowlands and 
especially along the lower part of the Whiteadder Water. 

Fluvioglacial sands and gravels, mainly of Carboniferous origin, form the 
parent materials of soils of the Darvel Association (p. 58). 


General description of sands of the Darvel Association: 


Brown (10YR5/3) sand; single grain; no stones. Where the water table fluctuates, 
coarse strong brown (7:SYR5/6) and light brown-grey (10YR6/3) mottles may be present 
in the zone of intermittent saturation. 

Fluvioglacial gravels also occur, often interbedded with the sands. 

At Keith Marischal Sand Quarry (NT449640) near Humbie a vertical 
succession of fluvioglacial (or lacustroglacial) deposits is exposed, where 
sands are interbedded with gravels, silts, sandy clay loams, clays, and a band 
of till. 


A section at Keith Marischal Sand Quarry shows: . 
0-4 in. Dark brown (7:SYR3/4) sandy loam; very weak fine blocky; very 
(0-10 cm.) friable; stones rare. 
4-20 in. Reddish brown (SYR4/4) fine sand; weak medium blocky; very 
(10-51 cm.) friable; stones rare. 
20-30 in. Brown (7:5YR5/4) sandy loam; coarse blocky; firm; frequent stones. 
(51-76 cm.) 
30-60 in. Reddish brown (SYRS5/3) sandy clay loam; coarse prismatic; firm; 
(76-152 cm.) abundant stones. 
60 in. + Bedded fine and medium sands, occasionally silty, with till lenses 


(152 cm. +) present. 

Another section in the same quarry shows alternating reddish brown 
(5YR4/4) clay loams and light yellowish brown (1OYR6/4) sands, seven clay 
loam bands being distinguishable over a vertical distance of 19 inches (48 cm.) 
and showing sharp undulating boundaries. 


Raised Beach Deposits 


As mentioned in Chapter 1, much of the land lying below the 100-foot 
contour is covered by raised beach deposits and wind-blown material. The 
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older or upper raised beach deposits occur on the North Berwick Plain, 
extending from Prestonpans and Aberlady in the west through the central 
depression of the West and East Peffer Burns to Tyninghame, Lochhouses 
and Seacliff; a small patch is also found near Dirleton. Two types of 
deposit occur, namely the fine-textured beach silts and clays and the coarse- 
textured sands and gravels. The raised beach silts and clays show strong 
similarities to the Carse clay of the lower Forth and Tay valleys, and the soils 
developed on them have therefore been grouped into the same association, 
the Stirling Association. An imperfectly drained soil, Cauldside series, 
occurs in the Lothians. 


General description of parent material of the Cauldside series: 

Dark grey (10YR4/1) silty clay; plastic; few strong brown (7-5YR5/6) mottles and 
grey (LOYRS/1) streaks near top of the horizon. 

Coarse prismatic structure is generally present but may be obscured by a 
fine lamellar structure which is probably the result of varving. 

Raised beach sands, fine sands and gravels give rise to coarse-textured 
soils of the Dreghorn Association (p. 60). Two series are developed, one, 
freely drained, on sands and gravels (Dreghorn series), and the other, with 
imperfect drainage, on the silts and fine sands (Peffer series). 

General description of sands and gravels of the Dreghorn series: 

Brown (10YR4/3) sand; single grain; friable; weakly indurated in part; abundant 
small rounded stones, 

The texture is very light, either loamy sand or sand. Gravel, when present, 
often occurs in lenses. Ground water is generally encountered at a depth of 
24-3 feet (76-91 cm.), when mottling is apparent; manganiferous con- 
cretions may also be present. The gravels are mostly of Carboniferous 
sandstones and igneous rocks, and thin coaly sands have been noted at 
Seton Mains and Tynefield. These sands and gravels become reddish around 
Seacliff and Scoughall, where weathered material from the voicanic agglo- 
merates has discoloured them. 

Raised beach fine sands and silts form the parent material of soils of the 
Peffer series. 

General description of fine sands and silts of the Peffer series: 


Light brown-grey (10YR6/2) fine sand; massive; firm; coarse strong brown (7:SYR5/8) 
mottles. 


The fine sand is the dominant feature, although bands of silt and silty 
clay are often interbedded. When the silty clay predominates ed Cauldside 
series, described above, is developed. 

Where present, the lower raised beach at 25 feet isa pronitient feature along 
the coast. It is mainly covered by shell or shelly sand, variable in character 
from pure shells to beach sand containing small shell fragments. Occasionally, 
relict storm beaches of cobbles may be present. Along the coastal margin 
there is almost invariably a cover of wind-blown sand generally extending 
inland less than a quarter of a mile but as much as a mile near Gullane. 
Dunes fringe the coast from Gullane to North Berwick. 

The shelly sand, whether of raised beach or aeolian origin, forms the parent 
material of the soils of the Fraserburgh series (p. 71 and Plate 17). 
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At Craigielaw (NT448798), near Aberlady, the raised beach material is 
almost wholly of shell fragments and forms a shell sand. : 


Description of shell sand C horizon of a profile at Craigielaw: 


Pale brownish yellow (JOYR6/5 and 7/5) coarse sand; single grain; loose; largely 
composed of coarse shell fragments and coal fragments. 


Shelly sand at Aberlady contains abundant small shell fragments, together 
with layers of shells at 20-22 inches (51-56 cm.) in a light brown to pinkish 
grey (7-S5YR6/3) sand with single grain structure. Farther eastwards along the 
coast shelly sand occurs at Lochhouses, but at Barns Ness the shell fragments 
are less frequent; beyond this the deposits become more nearly pure mineral 
sands, 


Description of shelly sand at Barns Ness: 


Light brown (7-SYR6/4) sand; single grain; friable; very weakly indurated; shell 
fragments present. 


’ Shelly sand of aeolian origin occurs on Gullane Links at a height of over 
100 feet, and from Gullane to the North Links at over 50 feet; at lower levels 
accumulations of wind-blown sand may obscure the 25-foot beach feature 
Along the coast fine aeolian sand is widespread in the upper horizons of soils 
developed on tills or on upper raised beach deposits, e.g. in the Kilmarnock 
series above the cliffs east of North Berwick. 
On Luffness Links wind-blown shell sand is underlain by silt patches, and 
where this occurs an imperfectly drained soil, Luffness series, is developed. 


Allovium 


River alluvium is present throughout the area along most river and stream 
courses; lacustrine alluvium marking former lake sites, as at Lochwood near 
Humbie, is of less frequent occurrence. The texture of the material is variable 
although sand or fine sand usually predominates, and the soil profile 
developed is generally immature. 


Chapter 4. The Soils 


SOIL CLASSIFICATION 

The system of classification used in this memoir is that adopted by the 
Soil Survey of England and Wales and the Soil Survey of Scotland and is at 
present under review. It is similar to that used in previous memoirs. 

Soil series with very similar profiles are assigned to the same major soil 
group and sub-group (Fig. 14). Table J lists the series found in the area 
arranged in their appropriate major soil group and sub-group. 

The more important field properties of each major soil group and sub-group 
are given below. 


MAJOR SOIL GROUP: CALCAREOUS SOILS 
The calcareous soils contain free calcium carbonate throughout the 
profile. The content of free carbonate usually exceeds 5 per cent. 


Sub-group: Brown Calcareous Soils 

The brown calcareous soils contain carbonate rock in the form of fragments. 
There is a gradual change between all horizons, the B horizon having a 
brighter colour than the A or C horizons but no morphological or chemical 
evidence of translocated sesquioxides. 


MAJOR SOIL GROUP: BROWN EARTHS 

A uniformly coloured B horizon, a mull or moder humus formation and a 
moderately acid reaction are the characteristic features of the brown earth; 
ideally each horizon merges into the one below. 


Sub-group: Brown Forest Soils 
Brown forest soils have a moderately acid reaction and humus of mull or 
moder type. Each soil horizon merges into the one below. 


Sub-group: Brown Forest Soils with Gleyed B and C Horizons 

Brown forest soils with gleyed B and C horizons are of moderate base 
status and moderately or neutral acid reaction. The B and C horizons 
usually show slight gleying and may contain a small amount of free carbonate. 
They are generally formed on parent material of fine texture. 
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MAJOR SOIL GROUP: PODZOLS 

Podzols have a grey bleached A, horizon with weak structure, an H layer 
of raw humus and a strongly acid reaction. There is usually morphological 
and chemical evidence of the translocation of sesquioxides. 


TABLE J. CLASSIFICATION OF SERIES 


Major Soil Group Sub-group Series 

Calcareous Soils Brown Calcareous Soils Fraserburgh, Luffness 

Brown Earths Brown Forest Soils Bemersyde, Cairncross, Darleith, 
. Darvel, Dreghorn, Duncrahill, 


Eckford, Ferney, Flemington, 
Hammerhall, Hobkirk, Innerwick, 
Lauder, Linhope, Peffer, Priestlaw, 
Salvandi, Skateraw, Sligh, 
Smailholm, Tynehead, Yarrow 


Brown Forest Soils with Belses, Biel, Brownrigg, Cauldside, 

gleyed B and C horizons Humbie, Kedslie, Kilmarnock, 
Macmerry, Morham, Oxwell, 
Pressmennan, Spott, Whitsome, 


Winton 
Podzols Iron -Podzols Dirrington, Langtonlees, 
Minchmoor 
Peaty Podzols Dod, Ewelairs, Falamoor, Faw 
Surface-water Gleys Non-calcareous Gleys Butterdean, Cessford, Ettrick, 
Frostineb, Lylestone, Minto, Mungo, 
Yester 
Calcareous Gleys Horndean 
Peaty Gleys Cakemuir, Hardlee, Wakenway 


Sub-group: Iron Podzols 

The iron podzol has a raw humus H horizon 1 to 3 inches (3-8 cm.) thick. 
The A, horizon is thin, dark in colour and incorporates raw humus. The A, 
horizon has a low organic content and is pale coloured. The B, horizon is well 
developed and bright in colour; there may be'strong humus/iron staining at 
the top. Sometimes there is a sharp change into a paler, indurated B, horizon. 


Sub-group: Peaty Podzols (with thin iron pan) 

Peaty podzols have an H layer of raw humus up to 12 inches (30 cm.) thick. 
The A, horizon may or may not be well defined; evidence of gleying and a nar- 
row layer of humus accumulation or root decay is usually present in the lower 
part. The B, horizon is a thin iron pan, often continuous, which is imper- 
meable to water and roots. The B, horizon is bright coloured, the B3 
horizon paler, and there is little or no evidence of gleying in either horizon. 
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MAJOR SOIL GROUP: SURFACE-WATER GLEYS 

Gleys are mineral] or peaty (H layer less than 12 inches (30 cm.)) soils which 
have developed under conditions of intermittent or permanent waterlogging. 
A pale-coloured A,g horizon is often prominent in the upper mineral 
horizons beneath which the horizons are grey with a greenish or bluish tinge 
and ochreous mottling is present. These are secondary colours which mask 
the colours inherited from the parent material. 

Surface-water gleys are soils which exhibit strongly gleyed surface hori- 
zons; the intensity of gleying diminishes with depth. The soil colour 
inherited from the parent material is more apparent in the B,g and Cg 
horizons than in the others. 


Sub-group: Non-calcareous Gleys 

These soils have no free calcium in the upper mineral horizons. The H 
layer is usually not more than 1 inch (3 cm). thick, and an A,g horizon, 
often well defined, is present in the semi-natural soils. 


Sub-group: Calcareous Gleys 
There is free calcium carbonate in the B and C horizons of a calcareous 
gley. The H layer is absent but the Ag is usually well defined. 


Sub-group: Peaty Gleys 

No free calcium occurs in the upper mineral horizons of these gleys. The 
Hi layer is well developed and over 2 inches (5 cm.) thick. A humus-stained 
A.g horizon forms the surface of the mineral soil. Gleying is at a maximum in 
the A,g or Bg horizons and diminishes with depth. 


ORGANIC SOILS 

Organic soils are arbitrarily defined as those which contain more than 20 
per cent organic matter and exceed 12 inches (30 cm.) in depth. 

On the basis of their mineral content and the degree of decomposition 
of plant remains, organic soils can be divided into two types, peaty loam 
(20-60% organic matter) and peat (> 60% organic matter). Peat consists 
predominantly of plant remains in various stages of decay and its ash content 
seldom exceeds 10 per cent. It occurs in areas where prolonged waterlogging 
of the land surface has, by excluding oxygen, inhibited or restricted the normal 
_ process of decomposition. 

Two main types of peat deposit are recognized, namely blanket bog and 
basin bog. 


Blanket Bogs 

As their name implies deposits of this type cover various land forms with a 
relatively uniform blanket of peat. They are typically associated with areas 
of moderate to high rainfall, low mean annual temperature and high relative 
humidity. In north and west Scotland such conditions prevail over large areas 
and blanket bog is extensively developed. 
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High level blanket bog or hill peat occurs in upland areas where the overall 
effect of climate is comparable to that which obtains in western oceanic 
regions though temperature and moisture conditions fluctuate over a much 
wider range. Profiles in blanket bogs show that there is little variation in the 
botanical composition of the peat with depth. 


Basin Bogs 

In contrast to blanket bogs, basin bogs occur locally, having originated 
in poorly drained depressions, shallow lakes or deltas under the influence of 
ground water. These deposits often reach depths of 10 metres or,more and 
show several quite distinct horizons which reflect the changing environmental 
conditions from the concave lacustrine or semi-lacustrine stage to oligotrophic 
raised bog or “ moss ”’. 


DISTRIBUTION 


Fifty-seven soil series have been identified in the area of which twenty-two 
. are series mapped to the south on Sheets 25 and 26. Table K stiows the areas 
covered by these series and other soil categories. 

Series are given place names, but other soil categories are designated by 
symbols only. Each association bears the same name and symbol as one of 
its series, usually of the most characteristic of the type area. All the categories 
making up a soil association are on the same horizontal line, and vertically 
each series is related to drainage class and major soil group; skeletal soils and 
soil complexes are in separate columns. 

Soil series can be divided into phases on the basis of some single character- 
istic such as stone content, depth of surface horizon, proximity of rock to 
surface and slope. Darleith series (DL), for instance, is developed on two 
slightly different rock types, basalts (DL.B) and trachytes (DL.T), which are 
recorded on the published maps. The presence of rock near the surface in 
certain series is represented by map ornamentation but other phases are 
described only in the text or on the field sheets. 

Unclassified soils such as peat, alluvium, mixed bottom land, and built- 
up areas account for 16-6 per cent of the area. Brown earths cover over 
65 per cent of the map; just over half are freely drained and the remainder 
show slight gleying. Gley soils are not particularly widespread, accounting 
for only 5 per cent; of these 1-6 per cent are peaty gleys, The only other 
organo-mineral soils are the podzols which cover approximately 11 per cent 
of the area. These major soil group proportions are very near to those given 
for the North Borders (Ragg, 1960), due mainly to similarity of- climate, 
-vegetation, geology and drift distribution in the two areas. 

The twenty-two soil associations are described in detail in this chapter. 

Parent materials and parent rocks are dealt with only generally under each 
association, fuller accounts being given in Chapter 3. Soil morphology is 
discussed in detail under series headings, including particulars of local 
variation or phase differences. Peat, alluvium and mixed bottom land ‘are 
described at the end of the chapter. 
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ASSOCIATIONS 
The Bemersyde Association 

The Bemersyde Association is one of the smallest associations, covering 
only 0-19 per cent of the area. Soils of this association occur on igneous 
intrusions at St. Abb’s Head, Eyemouth, Lamberton Moor, and Dirrington 
Great Law. 

Apart from skeletal soils at St. Abb’s Head only two series occur, Dirrington 
series and Bemersyde series. The morphology and parent material are as 
described for Sheet 25 (Ragg, 1960). 


The Biel Association 

The Biel Association, one of the smaller associations, covers only 1-55 
per cent of the area (7-7 square miles) and is found mainly on the coastal 
plain near Dunbar. 

The soils of the association occur in a strip bordering the Eastern Lam- 
mermuirs from Luggate and Whittingehame to South Belton in the west and 
from Oxwell Mains along the coast to Siccar Point in the east. The altitude 
range of this association is not great (0-300 feet) and the rainfall does not 
exceed 30 inches per annum; most of the association occurs near the 27-5-inch 
isohyet. 

The soils in this association are developed on drifts derived from Lower 
Carboniferous sandstones, limestones, cementstones and shales with Upper 
Old Red Sandstone marls, sandstones and conglomerates. Also contributing 
are Lower Carboniferous lavas, intrusions and tuffs from south of East 
Linton. Of particular importance between Whittingehame and Dunbar are 
the kulaites and tuffs which weather to an intensely red clay, contributing 
much to the red colour and fine texture of the till. The basaltic agglomerates of 
Dunbar are also present in the till to the south-east of Dunbar. The parent 
material of the Biel series is a reddish brown (2-SYR4/4) or red (2-SYR4/6) 
massive clay till. The Oxwell series, however, is developed on a coarse- 
textured material overlying the till. This deposit, which is of variable 
thickness, has the same provenance as the till, in that it contains the same 
stone content, but it is partially sorted, much of the clay content having been 
removed. ‘“ Knots ” or lenses of the clay till described above occur within 
it, and the deposit is thought to have been derived from the Biel series till by a 
partial sorting process. 

There are only two soils in the association, Biel series which is of largest 
extent (6-08 square miles) and Oxwell series (1-59 square miles). Both are 
red and make up part of the famed “ Dunbar red soil ”, which in fact includes 
5 or 6 soils. Biel series, a clayey soil, would not be considered by some a true 
“ Dunbar red soil’ which is traditionally a potato-growing soil. Oxwell 
series, on the other hand, probably forms some of the most valuable land in 
Scotland. If the Biel series were a brown soil the arable rotation would 
in all probability not include potatoes, but because it is a red soil potatoes 
are often grown on it as the merchants will almost always offer higher prices 
for potatoes with fragments of red soil adhering to them. It is, however, 
widely held that potatoes grown on this and other clayey red soils are not of 
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the outstanding quality of potatoes grown on coarser-textured red soils 
or deep sandy soils of the raised beach, such as Dreghorn series. 


BIEL SERIES 


Profile Description 


TOPOGRAPHY gently rolling. 
VEGETATION arable rotation. 
DRAINAGE CLASS _ imperfect. 
Horizon Depth 


NY 0-10 in. Reddish brown (SYR4/4) clay loam; coarse blocky; plastic; low 
(0-25 cm.) organic content; occasional stones; frequent roots; sharp change 

into 
B.(g) 10-18 in. Reddish brown (SYR5/3) clay; coarse prismatic; plastic; frequent 


(25-46 cm.) small sub-rounded stones; occasional roots; many fine yellowish 

: ted (SYR5/8) and pinkish grey (SYR6/2) mottles; clear change into 

B3(g) 18-24 in. Reddish brown (SYR4/3) clay; massive; plastic; frequent sub- 

(46-61 cm.) angular and sub-rounded stones; roots rare; faint pinkish grey 
(SYR6/2) and yellowish red (SYR5/8) mottles; abundant mangani- 

ferous concretions and stains; gradual change into ; : 

Cc 24 in. + Dark reddish grey (SYR4/2) clay; massive; plastic; frequent 

(61cm. +) sub-angular and sub-rounded stones; no roots; very faint mottling; 

abundant fine manganiferous concretions and stains. 


The ‘main feature of this soil is its uniform colour not only down the 
profile but throughout its extent. Sometimes the S horizon is darker (dark 
reddish grey (SYR4/2)), but this is probably due to an increase in organic 
matter. Structure and root penetration are poor in the series and there is 
seldom much root development below 24 inches (61 cm.). Mottling is not 
strong in the B, and B; horizons and is often absent in the C, and occasionally 
sites with free drainage have been found. Where mottling is completely 
absent, however, the prismatic structure is still retained. 


OXWELL SERIES 


The Oxwell series is not extensive and accounts for only 20:7 per cent of the 
association. This series is placed in the sub-group brown forest soil with 
gleyed B and C horizons, although it is freely drained and has little or no 
gleying. Where the clayey till of the Biel series is near the surface impeded © 
drainage can result, and tile drainage is sometimes required. Arable rotation 
with potatoes is the most common usage of this soil. The altitude range is 
0-300 feet and the rainfall range 25-27-5 inches per annum. 


Profile Description 


TOPOGRAPHY flat to gently undulating. 
VEGETATION arable rotation. 
DRAINAGE CLASS free, 
Horizon Depth 
S 0-12 in. Dark reddish brown (SYR3/3) loam; fine to medium blocky; 
(0-30 cm.) friable; moderate organic content; occasional rounded stones; 
abundant roots; sharp change into 
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Bs: 12-24 in. Reddish brown (2:5YR4/4) sandy clay loam; weak blocky; plastic; 
(30-61 cm.) no organic matter except in worm channels; occasional stones; 
frequent roots; worms active; gradual change into 
Cc 24 in. + Reddish brown (2:5YR4/4) sandy clay loam; massive; plastic; 
(61cm. +) occasional rounded stones; occasional roots. 

The most noticeable features of this soil are the overall red colour and 
the deep root penetration which is due in part to the open structure. The S 
horizon is usually 12 inches (30 cm.) deep, but is sometimes more where deep 
ploughing has been practised. Carboniferous limestones underlie much of the 
area and some have been mined by opencast methods. Where this has 
happened the soil is of a very variable nature and often contains much 
limestone rubble. At the time of writing more opencast mining has com- 
menced in the Oxwell Mains locality. 


The Cairncross Association 

The Cairncross Association, extending for some 9-51 square miles and 
covering 1-92 per cent of the area, is found only on Sheet 34. The soils 
within it are all somewhat variable without any outstanding characteristic. 

Soils of the Cairncross Association occur mainly in low-lying ground of 
the Billiemire Gap, around Reston, Ayton and Eyemouth. In spite of the 
variable nature of the soils within the association, they are easily distinguished 
from those alongside, viz. the Ettrick, Hobkirk, Eckford and Yarrow Asso- 
ciations. 

The parent rocks of Lower Old Red Sandstone age are described on the 
legend for Geological Sheet 34 as sandstones, conglomerate, sandy ash 
beds, felstone and various porphyries. Ashy grits, marls, andesitic lavas, and 
agglomerate fragments have also been found in drift. Geikie (1863) describes 
the parent rocks as merging in character from sandstones and shale, through 
fine and coarse ash to felstone (micro-granodiorite). All the rocks mentioned 
have contributed to the parent materials of the association. The main 
constituents of the C horizon in the Ferney series are the ashy grits and 
sandstones which form a thin stony drift in the neighbourhood of Ferney 
Castle, Prenderguest, Aytonlaw and Aytonwood House. The Cairncross 
series is formed on a till which is derived from the same rocks with a variable 
admixture of Silurian greywacke and shale. The surface layers of the till are 
generally partially sorted, especially near the Yarrow series deposits of the 
Eye Water. The parent materials of the Cairncross complex range from that 
of the Cairncross series through fluvial sands to lacustrine silts and clays along 
the south-east side of Eye Water near Ayton Castle. 

Two soil series have been named within the association, the Ferney series, 
a thin freely drained soil mainly on convex sites, and the Cairncross series, a 
deeper soil but imperfectly drained and usually with an indurated layer. The 
Cairncross complex (CC.c) is of very variable character, varying from freely 
drained to poorly drained and from loam to silty clay texture. It is mainly 
confined to the concave sites. 


FERNEY SERIES 


The Ferney series, a freely drained brown forest soil, covers 27-2 per cent 
of the association. Much of the series is used for long ley grass as it is a 
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shallow soil often with rock very near the surface. Around Aytonwood House 
and Prenderguest, however, arable crops are grown. The other farms covered 
by the series are Ferney Castle and Berrybank. Two small areas also occur 
near St. Abbs. 


Profile Description 


TOPOGRAPHY gently to moderately rolling. 
VEGETATION long ley or arable crop. 
DRAINAGE CLASS free. 
Horizon Depth 
S 0-10 in. Dark reddish grey (SYR4/2) clay loam; medium blocky; firm; low 
(0-25 cm.) organic content; occasional rounded and angular stones; abundant 
roots; worms active; clear change into 
B 10-20 in. Reddish brown (2:5YR4/4) gritty clay loam; coarse blocky; firm; 
(25-51. cm.) no organic matter; frequent small angular volcanic ash fragments; 
frequent roots; sharp change into. 


Cc 20 in. + Weak red (10R4/4) gritty clay loam; massive; firm; occasional 
(51cm. +) roots; abundant weathered ash fragments with interstitial material 
of highly weathered ash. 


The texture of the horizons depends directly upon the rock texture. The 
coarse-grained ash beds, grits and conglomerates give rise to a soil of gritty 
loam texture while the fine-grained beds produce a soil much as the profile 
described above. Grit seems to be a fairly general feature of the soil. In 
the fine-textured soil mottling sometimes occurs in the B horizon but may be 
- masked by the overall red colour. Around Aytonwood House the conglo- 
merates of the Lower Old Red Sandstone formations have a greater influence, 
and consequently the soils have a higher stone content with affinities to the 
Lauder series and the Yarrow series. 


CAIRNCROSS SERIES 


The Cairncross series, an imperfectly drained brown forest soil, covers 
46-2 per cent of the association and, together with the Cairncross complex, 
accounts for the major part of the association. It is found developed on a 
partially sorted gritty sandy clay loam till which overlies a clay loam till. 
The partially sorted surface till becomes thicker and coarser-textured as one 
approaches the Yarrow series gravels along the Eye Water. Where this is the 
case the drainage is often free, indicating that the gleying is brought about by 
the impermeable clay loam till beneath. The major areas covered by this 
series are north and south of Reston and south of Ayton. 


Profile Description 


TOPOGRAPHY gently rolling. 
VEGETATION arable rotation. 
DRAINAGE CLASS imperfect. 
Horizon Depth 
S 0-10 in. Dark grey-brown (10YR4/2) loam; fine blocky; friable; moderate 
(0-25 cm.) organic content; abundant sub-rounded and sub-angular stones, 
mainly greywacke; abundant roots; sharp change into 
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B.(g) 10-16 in. Reddish brown (SYR4/3) and pinkish grey (7-SYR6/2) gritty sandy 
(25-41. cm.) loam; structure dominated by stones and induration; very firm; 
strongly indurated; very low biological activity; occasional roots; 
worms confined to upper half of horizon; abundant small rounded 
stones; faint reddish yellow (7-SYR6/6), greyish and ochreous 
Mottles, prominent black and dark brown manganiferous staining; 
clear change into 
B3(g)/C(g) 16in. + Reddish brown (2:5YR4/4) gritty clay loam. 
(41 cm. +) 


CAIRNCROSS COMPLEX 
The constituent soils of the Cairncross complex are: 


(i) Cairncross series 
(ii) Yarrow series 
(iii) Eckford series 
(iv) Fluvial and lacustrine alluvium 
(v) Colluvium 


The five soils listed above form a continuum and intermediate types can 
be found within the area. The intergrade between (ii) Yarrow series and 
(iv) Alluvium is particularly common and is characterized by a deep fine 
sandy loam surface horizon. North of Ayton Castle is a soil developed on 
conglomerate which shows affinities to Lauder series and Yarrow series. 
Both surface texture and natural drainage fluctuate very rapidly on the soils 
of the complex, which leads to uneven germination and uneven ripening of 


crops. 


The Darleith Association 

The Darleith Association covers some 5-68 square miles or 1:15 per cent of 
the area and is of very scattered distribution. The main occurrences are in 
the Garleton Hills, and at East Linton, Whitekirk and Balgone. Minor areas 
are to be found at Gullane Links, Kingston, North Berwick Law, Kilduff Hill, 
Traprain Law, Standingstone, Whitelaw, West Mains, Cockburn Law, Duns 
Common and Castle Mains. ; 

The parent material of this association has been described previously 
(Ragg, 1960). It has been found, however, that the trachyte lavas of the 
country around the Garleton Hills and south of East Linton also give rise 
to the soils of Darleith series, in spite of the fact that the rocks are of a more 
acid composition (p. 40). As in the Borders the freely drained series is deve- 
loped on the solid rock, or on stony drift derived from it with little or no 
contamination from the surrounding sedimentary rocks. 

A small area (0-18 square mile) of Darleith soils occurs on hybrid diorites . 
at Cockburn Law (p. 34). For the sake of cartographic simplification this 
small area of variable soils has been included within the closely related 
Darleith series. 

As in other areas of south-east Scotland the only soils in this association 
are the Darleith series and skeletal soils. In this area, however, Darleith 
series has been divided into two sub-series, one developed on basaltic lavas 
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and intrusions(DL.B), and the other developed on trachyte lavas and intrusions 
(DL.1). The only differences between these two sub-series are in the rock 
content (p. 40) and in the colour, the DL. being very slightly paler. The 
soils of Darleith series are very shallow and stony and are seldom cultivated. 
At Whitelaw Hill, and in other small areas which are put into crop, severe 
crop “ burning ”’ is a usual occurrence in mid-summer. 


DARLEITH SERIES 


The Darleith series, which composes the larger part of the association 
(78-7 per cent), is a freely drained brown forest soil. It is located on hill tops 
and steep slopes and is usually a shallow and stony soil which is difficult or 
impossible to cultivate; much of it, therefore, is left under a semi-natural 
vegetation such as that listed in the profile description below. 


_ Profile Description 


TOPOGRAPHY hilly. , 
VEGETATION Agrostis tenuis (a and d)*, Festuca ovina (a), F. rubra (f), Poa 
pratensis (a),-Trifolium repens (£), Trisetum flavescens (f), Plantago 
lanceolata (f), Galium saxatile (f). 
DRAINAGE CLASS _ free. 
Horizon Depth 
A 0-10 in. Dark reddish brown (SYR3/3) loam; fine crumb; friable; moderate 
(0-25 cm.) organic content; occasional small angular stones; abundant roots; 
clear change into 
B 10-16 in. Reddish brown (SYR4/4) loam; medium angular blocky; friable; 
(25-41 cm.) low organic content; occasional small stones; frequent roots; 
sharp change into 
Cc 16in. + Basalt lava with + inch (0-5 cm.) dark red (10R3/6) weathered skin. 
(41 cm.+) - 


The profile described above is developed on a basalt which has red weather- 
ing products. The trachytes, however, produce browner weathering products 
and the colour of the A horizon would be dark brown (7-5YR3/2) and of the 
B horizon brown (7-SYR4/4) or strong brown (7-5YR5/6). Reddish colours, 
however, are not unknown on the trachytic sub-series. The structure of the A 
horizon is usually very weil developed under woodland or semi-natural 
grassland, the peds sometimes being non-porous granular. With the higher 
stone content and lower organic content the structure of the B horizon is less 
strong and is usually medium crumb or fine sub-angular blocky. Where the 
rock is near the surface, which is frequent, the drainage is excessive and severe 
“ burning ” of the vegetation takes place from June to August. 


SKELETAL SOILS 


The skeletal soils covér 21-3 per cent of the association and occur where 
rock outcrops are predominant. The skeletal soils of the association are 


*q'= dominant; co-d = co-dominant; a= abundant; Jla= locally abundant; 
f = frequent; If = locally frequent; o = occasional. 
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found not only in association with Darleith series but also as isolated patches 
such as Traprain Law, the isles of Fidra, South Dog, Lamb, Craigleith and 
Bass Rock. The Bass Rock skeleta! soils are considerably affected by the large 
quantities of bird faeces from the colonies of gannets and gulls; the smaller 
isles are also affected but to a much lesser extent. 


~The Darvel Association . / 


The soils of the Darvel Association are formed on scattered fluvioglacial 
sands and gravels of the Lothian Plain, and cover 2-23 per cent of the area 
(11-1 square miles). Darvel series, the main series of the association, is among 
the sandier soils of the Lothians and consequently one of the “ warmest ” or 
“ earliest ’’ soils of the region—suitable for market gardening or potato crops. 
These soils also occur in Ayrshire where they are of similar extent (Mitchell 
and Jarvis, 1956). 

All the areas of Darvel Association are found associated with present-day 
rivers and post-glacial drainage channels. The most extensive deposits form 
terraces to the upper reaches of the River Tyne between Pathhead and Ormi- 
ston and along the Keith Water from Crichton and Blackshiels to the River 
Tyne at Saltoun Hall. 

The parent material of this association consists of fluvioglacial and 
lacustroglacial sands and gravels ranging in texture from fine sandy silt to 
gravelly loamy sand. These textures however are extreme and the usual 
texture is sand or loamy sand. Exposures of the parent material are readily 
seen in the many sand pits; notable are the pits near Keith Marischal and 
Red Scar near Costerton on the Keith Water. These deposits consist of 
interbedded sands and fine sands with partings of silt and lenses of till. A 
fuller description is given on page 42. Between Keith Marischal and 
Duncrahill these deposits of sand thin out to 1-4 feet and lie directly on the 
clay loam tills of Humbie and Winton series. It is on these thinner deposits 
that Duncrahill series is formed. 

There are only two series of the Darvel Association on Sheet 33, 
Darvel series and Duncrahili series. The former, already mapped and 
described in North Ayrshire (Mitchell and Jarvis, 1956), is the dominant and 
accounts for about 95 per cent of the association while the latter is of very 
limited extent. Both series occur between the 25- and 30-inch isohyets. 


DARVEL SERIES . 


The Darvel series is a freely drained brown forest soil and covers almost 
95 per cent of the association. It is developed on the flat and gently undulating 
terraces described above and also on the moundy and hilly topography 
found on the larger “ terraces ” of the Keith Water between Keith Marischal 
and Upper Keith (Humbie). In some places, notably New Mains near Upper 
Keith, fine sand and silt bands cause a certain amount of impeded drainage 
and gleying in the soil, but their occurrence is of minor importance and has 
been disregarded in the mapping. 
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Profile Description 


TOPOGRAPHY moundy and hilly. 
VEGETATION arable crop. 
DRAINAGE CLASS free. 
Horizon Depth 
Ss 0-11 in. Dark brown (7-SYR3/2) sandy loam; weak medium crumb; very 
(0-28 cm.) friable; low organic content; occasional small rounded stones; 
abundant roots; sharp change into 
B, 11-17 in. Dark reddish brown (SYR3/3) loamy sand; weak fine blocky; 
(28-43 cm.) very friable; low organic content, confined to worm burrows; 
mineral carbon present in coaly bands; occasional small stones; 
frequent roots; gradual change into 


B; 17-30 in. Brown (7: 5YR4/4) sand; single grain; loose; small rounded stones 
(43-76 cm.) rare; occasional roots; gradual change into 

Cc 30-46 in. Brown (l0YRS/3) sand; single grain; no stones; roots rare; clear 
(76-117 cm.) change into 

Cg 46 in. + Brown (10YR5/3) sand; single grain; no stones; no roots; strong 


(117 cm. +) brown (7:5YR5/6) and light brown-grey (1OYR6/2) mottles. 


The surface horizon is generally less than 12 inches (30 cm.) deep but 
occasionally organic matter has been noted to a depth of 20-24 inches 
(51-61 cm.). The stone content is usually low, as described above, but in the 
upper reaches of the Tyne and Keith Waters near the western edge of Sheet 
33 greywacke pebbles and cobbles are common, giving a gravelly sandy 
loam texture. ' 

The B, horizon is eenetaliy of coarser texture than the surface horizon and 
has a weak structure. The strong brown (7'5YR5/6) colour associated with 
acid brown earths or brown podzolic soils often occurs in this horizon, 
though it may be masked by dark constituents such as coal or red coloration. 
The B,; horizon is generally structureless and of loose consistence. Occasi- 
onally, when the coarse sand content is high, weak induration, as described for 
the Ayrshire soil, is detectable. A C horizon of loamy sand or sand usually 
shows completely free drainage, but occasionally, where the water table is 

-high, ground-water gleying features are shown as in the profile described. 
Again as in Ayrshire, a partially sorted till forms a D horizon at depth. 


DUNCRAHILL SERIES 7 


The Duncrahill series has been mapped at Duncrahill and Keith Marischal 
and accounts for only just over 5 per cent of the association. In fact this series 
is a thin version of the Darvel, occurring where the underlying till or D hori- 
zon is near enough to the surface to induce gleying in the solum. 


Profile Description 


TOPOGRAPHY gently undulating. 

VEGETATION arable crop. 

DRAINAGE CLASS _ imperfect. 

Horizon Depth 

Ss 0-9 in. Dark grey-brown (10YR4/2) fine sandy loam; weak fine blocky; 
(0-23 cm.) friable; moderate organic content; occasional small stones; 

abundant roots; clear change into 
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S/B(g) 9-14 in. Dark brown (10YR4/3) and light brown-grey (LOYR6/2) loamy fine 
(23-36cm.) sand; weak coarse blocky; friable; moderate organic content in 
patches; much worm activity; occasional stones; abundant roots; 
coarse yellowish red (SYR5/8) mottles and stains; gradual change into 
B.(g) 14-23 in. Reddish yellow (7-S5YR6/6) sand; massive; very firm; indurated; 
(36-58 cm.) low organic content; small sub-angular and sub-rounded stones; 
occasional roots; frequent light grey (LOYR7/2) streaks and coarse 
strong brown (7:5YR5/8) stains; small black manganiferous 
concretions present, especially in association with iron staining; 

sharp but undulating boundary. 


Cc 23-25 in. Brown (7-5YR5/4) fine sand; firm; no stones; no roots; no 
(58-64cm.) mottles; sharp change into 
Dig) 25-30 in. Reddish brown (SYR5/4) sandy clay loam; massive; very firm; 


(64-76 cm.) occasional sub-rounded stones; no roots; little or no mottling but 
frequent light grey (1OYR7/2) and strong brown (7-5YR5/6) streaks; 
occasional black manganiferous concretions; sharp change into 


Dig) 30-32 in. Light brown (7-5YR6/4) sand; single grain; loose; no stones; 
(76-81 cm.) sharp change into 
Dg) 32in. + Reddish brown (SYR5/4) sandy clay loam; massive; firm; 


(81cm. +) frequent small rounded and sub-rounded stones. 


The essential features of the profile described above are that the S and 
B,(g) horizons are developed on a fluvioglacial sand similar to the Darvel 
series while a D horizon of till occurs beneath; a C horizon of sand may 
or may not be present. As much of the morphology is dependent upon the 
thickness of the two geological horizons, sand and till, it can be seen that the 
character of this soil is very variable. In some instances the till is only some 
12 inches from the surface while at other times it is more than 3 feet. 
Generally a greater degree of gleying in the B,(g) honzens is found where the 
till i is near the surface. 


The Dreghorn Association 

The Dreghorn Association is one of the smaller associations of itis 
Lothians and covers only 2-92 per cent of the area (14-5 square miles). It is 
developed on raised beach sandy materials along the coast from Prestonpans 
to Dunbar and in the low-lying ground between Aberlady and Tyninghame. 
The soils are of coarse to medium texture and dominantly freely drained. 
Mitchell and Jarvis (1956) have described soils of this association for North 
- Ayrshire. 

This association is siubhed to the raised beach deposits below the 100-foot 
contour between Port Seton in the west and Tyninghame in the east. The 
greater part lies between Port Seton and East Fortune, with smaller patches 
at Dirleton, Auldhame, Tyninghame and East Linton. 

The raised beach deposits on Sheet 33 consist of gravels, sands, fine sands 
and silty clays which are described on pages 42-43. The soils of this 
association are developed on the gravels, sands and fine sands. The coarser 
deposits give rise to the Dreghorn series while the fine sands give rise to 
Peffer series. The authors are of the opinion that much of this fine sandy 
material is of aeolian origin, especially in the Luffness Mains area where the 
fine sand content is highest in the upper 12-18 inches (30-46 cm.). 

Only freely drained and imperfectly drained soils are represented in this 
area. Dreghorn series is more extensive and important agriculturally, 
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supporting a wide range of farm types from market gardens to large arable 
farms. The imperfectly drained Peffer series is an awkward soil to cultivate 
and is found mainly on the larger farms. 


DREGHORN SERIES 


The Dreghorn series, which accounts for 68 per cent of the association, is 
classified as a brown forest soil, but at Lochhouses and Tyninghame relics of 
podzolized horizons are to be found and very low pH values are recorded 
throughout the profile under woodland. The series is developed on a brown 
sand or gravelly sand in which the proportion of finer constituents increases 
with distance from the sea. Due to the high sand content the drainage class 
is free, but providing the organic matter content is kept above about 5 per cent 
the Dreghorn series is a most suitable soil for market gardening. Some of the 
market gardens in the west of the area, where this series has been long and 
deeply cultivated, have a surface horizon with an organic content approaching 
20 per cent and a depth of up to 2 feet (61 cm.). In addition to the sandy 
texture the climate on the coastal plain makes Dreghorn series very suitable 
for early potatoes and horticultural crops. The annual rainfall over the soils 
of this series is only 25 inches, and there is a high sunshine duration and long 
growing season. 

In the western part of the area the sands are mainly derived from Carboni- 
ferous sediments, but around Tyninghame and Auldhame the Lower 
Carboniferous agglomerates and basalt and trachyte lavas to the west have 
contributed a considerable proportion of igneous material and often give the 
series a reddish brown rather than brown colour. 


Profile Description 


TOPOGRAPHY fiat or gently rolling. 
VEGETATION arable crop. 
DRAINAGE CLASS free. 
Horizon Depth 
S 0-11 in. Dark brown (7-5YR3/2) sandy loam; weak fine blocky; friable; 
(0-28 cm.) Moderate organic content; frequent small stones; abundant roots; 
gradual change due to worm activity into 
Bz 11-18 in. Dark brown (7-SYR3/2) sandy loam; very weak medium blocky; 
(28-46cm.) friable; low organic content; frequent small rounded stones; 
frequent roots; sharp change into 


B3 18-28 in. Brown (10YR4/3) sand; massive; friable; weakly indurated; 
(46-71 cm.) abundant small rounded stones; roots rare; gradual change into 
Cc 28 in. + Brown (10YR4/3) loamy sand; single grain; very friable; abundant 


(71cm. +) small rounded stones; roots rare. 


The surface horizon of these soils is invariably dark brown and of sandy 
loam texture with a fairly well developed crumb or fine blocky structure. 
The B, horizon has a similar texture but is generally lighter in colour, though 
it frequently incorporates organic matter as overall staining or in worm 
burrows. Weak blocky structure is also a feature of this horizon. The Bs; 
horizon may show weak induration as in the profile described above, but 
induration is not readily discerned and may be absent. Iron staining is often 
seen in both the B, and B, horizons. The texture of the C horizon is usually 
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a gravelly sand or loamy sand, though the gravel component is not essential. 
In the eastern part of the area the colours of all horizons have a redder hue, 
usually SYR, though the chroma and value are approximately the same. This 
is due to the higher proportion of igneous rock in the parent material. 


PEFFER SERIES 


Peffer series is an imperfectly drained brown forest soil developed on 
the fine sands of the raised beach and it forms almost a third of the associa- 
tion. The fine texture of this series makes it difficult to cultivate. When dry 
the peds are hard and do not break down even when disked, and when wet the 
surface horizon becomes sticky and intractable. These soils have a reputation 
for “swallowing” fertilizers, especially potassic ones; possibly this is because 
of their low clay content. Most of the series lies between Luffness Mains 
and East Linton. The areas mapped as Peffer series have silty patches of 
Cauldside series included, but these are too small'to be delineated separately. 


Profile Description 


TOPOGRAPHY flat. 
VEGETATION arable crop. 
DRAINAGE CLASS imperfect. 
Horizon Depth 
S 0-11 in. Dark grey-brown (10YR4/2) very fine sandy loam; coarse blocky; 
(0-28 cm.) very firm when dry, plastic when wet; low organic content; frequent 
roots; clear change into 
B,(g) - 11-20 in. Brown (10YR5/3) silty fine sand; coarse prismatic; firm; no 
(28-Si cm.) organic matter; occasional roots; coarse prominent yellowish red 
(SYR5/8) mottles and “pipes”; gradual change into 


C(g) 20-30in. ’  Pinkish grey (7-5YR6/2) fine sand; single grain; roots rare; faint 
(51-76cm.) yellowish red (SYR5/8) mottles; gradual change into 
Cig) 30-36 in. Pale brown (J0YR6/3) fine sand; single grain; no roots; 
(76-91 cm.) prominent yellowish red (SYR5/8) mottles; clear change into 
Cg 36 in. + Pale brown (1OYR6/3) fine sand; single grain; coarse prominent 
(1cm.+) yellowish red (SYR5/8) “‘pipes” and mottles; wet, ground water 
- present. 


The dominant feature of this soil is the high fine sand content and often 
compact consistence in all horizons. Root penetration is seldom significant 
below 18 inches (46 cm.) and often stops at the base of the surface horizon. 
Near the West Peffer Burn and other streams the silt content is often higher 
than elsewhere (Plate 12). A silty B(g) horizon usually has a strong prismatic 
structure, but if the texture of the B(g) horizon is loamy fine sand the structure 
is single grain. Ground-water gleying is often characteristic of the C(g) or 
Cg horizon and ironstone concretions are sometimes found. High pH has 
been recorded on all horizons of this series sampled, but this is probably 
due to a long history of liming. 


The Eckford Association. 

Soils of the Eckford Association have been mapped previously in south-east 
Scotland (Muir, 1956 and Ragg, 1960). Only one series occurs on Sheets 33 
and 34 covering only 2-2 per cent of the area (10-7 square miles). 
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Extensive areas of Eckford series occur in the Border Lowlands south of 
the Whiteadder Water at Preston and also north of the river between 
Chirnsidebridge and Auchencrow, extending into the Billiemire Gap. Isolated 
patches occur near Lamberton, Burnmouth, Ayton, Coldingham and 
Dowlaw and to the north-east of Gifford. 

The parent material of the Eckford Association is a fluvioglacial or a 
lacustroglacial deposit of sand derived mainly from Upper Old Red Sandstone 
deposits, though between Preston and Auchencrow there is addition of 
greywacke and Lower Old Red Sandstone material. In the Border Lowlands 
these deposits occur as enlarged terraces of the Whiteadder Water. The 
gravel content of this material is low and is rarely present in the surface soil, 
except in the area around Preston. The sand content almost always exceeds 
90 per cent but may vary in coarseness. Around Billie Mains and Lamberton 
the fine sand fraction predominates, giving closer packing and a greater 
capillary retention of moisture. ; 

The only soil in the association is the Eckford series, a freely drained brown 
forest soil, which today is almost entirely under cultivation. Being coarse in 
texture the soils are easily worked and are generally suitable for arable 
farming, though in an exceptionally dry season crops on them are subject to 
“burning”. Soils of Eckford series near Gordon in Berwickshire (Sheet 25) 
are subject to copper deficiency (Purves and Ragg, 1962), and recently the 
area around Billie Mains has been found to have a borderline copper status 
(Purves, 1962). Areas in which greywacke and igneous contamination of the 
parent material is appreciable are not likely to be unduly deficient in copper, 
because of the presence of copper in these rocks. 


ECKFORD SERIES 


The Eckford series covers just over 10 square miles mainly in the Border 
Lowlands. 


Profile Description 


TOPOGRAPHY moundy. 
VEGETATION arable crop. 
DRAINAGE CLASS free 
Horizon Depth 


Ss 0-12 in. Dark reddish brown (SYR3/3) sandy loam; weak fine blocky; 

(0-30 cm.) friable; occasional small rounded stones; abundant roots; sharp 
change into 

B, 12-17 in. Yellowish red (SYR4/8) sandy loam; weak medium blocky; friable; 


(30-43 cm.) ~ occasional stones; abundant roots; worms active, causing organic 
matter from S horizon to be present; clear change into 


B; 17-22 in. Red (2:5YR4/6) loamy sand; massive; weakly indurated; occasional 
(43-56cm.) rounded stones; occasional roots; clear change into 
Cc 22 in. + Red (2:5YR4/6) fine sand; single grain; loose; stratified; occasi- 


(56cm. +) onal small stones; occasional roots. 


The dark reddish brown colour of the surface horizon is typical, though in 
some instances it does lack the red hue. The depth of the S horizon ranges 
from 10 to 16 inches (25-41 cm.). The B, horizon usually shows a strong 
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brown or yellowish red colour, typical of a podzolic B horizon. Its texture 
is usually of the same class as the surface horizon but may be a loamy sand 
as in the B; and C horizons. The weakly indurated B, horizon is sometimes 
absent, and in such cases there is a merging change from B, into a sand or 
loamy sand C, 


The Ettrick Association 


The Ettrick Association is the largest and covers 30-1 per cent of the area 
(148-9 square miles). All of it overlies the Ordovician or Silurian strata 
which form the Lammermuir Hills and Lamberton Moor. 

The association falls into three large divisions: 

Division I, the largest, lies in the western part of Sheet 33 from Falahill to 
the Bothwell and Whiteadder Waters where it is bounded by soils of the 
Lauder Association to the east. 

Division IT lies to the east of the Lauder Association at Monynut and 
Ellemford and extends to the east coast between Dowlaw and Eyemouth. 
It is bounded to the north by soils of the Innerwick Association and to the 
south by soils of the Hobkirk and Cairncross Associations. 

Division I] forms Lamberton Moor in the extreme south-east of Sheet 34, 
from Burnmouth almost to Berwick upon Tweed. 

Much of Division I is continuous with the Ettrick Association on Sheet 
25 where it also forms the largest soil association. In all three divisions 
the topography is hilly, rising to 1700 feet on Meikle Says Law. The rainfall 
range of the association is from 25 inches per annum near St. Abb’s Head to 
40 inches in the highest parts of the Lammermuir Hills. 

The Ettrick Association is developed on grey, brown and red greywackes, 
flagstones and shales of Ordovician and Silurian age and on drifts derived 
from these. The rocks are mainly of intermediate basicity, but are distinctly 
acid in part (Walton, 1955). The parent materials, which are described in 
detail on pages 29-33, are identical with those described for the area to the 
south (Ragg, 1960). 

The most extensive material on the Lower Palaeozoic rocks is a stony drift 
or frost-shattered hill debris which gives rise to the freely drained and. 
_ Skeletal soils. The clayey till, referred to by Muir (1956) and Ragg (1960), 
only accounts for about 20 per cent of the parent material and is never found 
in large areas or to any great depth. With a few known exceptions none of the 
drifts are seriously contaminated by other rocks, but south of Long Yester in 
the valley of the Brown Rig Burn large fragments of Carboniferous sandstone 
were found in the till. The boundary with the Lauder Association near 
Monynut and Bothwell is another area where contamination occurs, this 
time by Old Red Sandstone conglomerates. 

This is the largest association and has the greatest number of individual 
series. They include brown forest soils, peaty podzols, iron podzols, non- 
calcareous and peaty gleys and range from the excessively drained skeletal 
soils to the very poorly drained peaty gleys. A large proportion of the 
association is uncultivated, and every soil series except Kedslie and Flem- 
ington can be found under a semi-natural vegetation. 
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The majority of the soils, Minchmoor, Dod, Linhope, Ettrick and Hardlee 
series, are under hill farming; only Kedslie and Flemington series and part of , 
Linhope series are used for arable purposes. 


LINHOPE SERIES 


Linhope series, the most extensive in the area, forms just over 45 per cent 
of the association and is developed on a stony drift of medium texture which 
is found on most of the Lammermuir Hills up to 1000 feet, and sometimes up 
to 1500 feet, under an annual rainfall of 25-35 inches. 


Profile Description 

TOPOGRAPHY hilly. 

VEGETATION Agrostis tenuis (a and d), Anthoxanthum odoratum (a), Festuca ovina 
(a), Poa pratensis (a), Galium saxatile ({), Deschampsia flexuosa (f), 
Potentilla erecta (f), Rumex acetosa (£), Trifolium repens (£), Veronica 
chamaedrys (f), Rhytidiadelphus squarrosus (£). 

DRAINAGE CLASS free. 

Horizon Depth 


L 1-0 in. Grass litter. 
(3-0 cm.) ; 
A O-12 in. Dark grey-brown (1OYR4/2) loam; mediumcrumb; firm; moderate 


(0-30 cm.) organiccontent; frequent angular and sub-angular stones; abundant 
roots; sharp change into 


B, 12-20 in. Strong brown (7:5YR5/8) loam; weak crumb; very friable; 
(30-51 cm.) abundant angular stones; abundant roots; merging into 
B; 20-30 in. Yellowish brown (10YR5/6) loam; structure dominated by stones; 
(51-76 cm.) loose; abundant angular stones; occasionalroots; gradual change 
into 
Cc 30 in. + Brown (10YR5/3) loam; structure dominated by stones; loose; 


(76cm. +) very abundant angular stones; roots rare. 


The A horizon, which is of very variable depth in this series and ranges from 
2 to 16 inches (5-41 cm.), has a well-developed crumb structure (Plate. 13). 
Under semi-natural conditions the humus form is moder though examples of 
A horizons with a high worm content and mull humus are found. The latter 
when analysed usually reveals a pH which exceeds 5-8-6-0, due to natural 
conditions or to added lime. The strong brown B, horizon is typical, 
indicating the podzolic nature of this soil; structure in the B, is weak. The 
B, horizon just forms a transition from the B, to C horizons and only very 
rarely shows any induration; like the C horizon it is very stony. Colours of 
5YR hue are not uncommon in all horizons. 

Ball and Ragg (1960) consider this series to be a brown podzolic soil, 
transitional between brown earths and podzols, equivalent to the Manod 
series of North Wales (Roberts, 1958 and Ball, 1960) as well as Cymmer series 
(Roberts, 1958) and part of Denbigh series (Ball, 1960) which has a mull 
humus form. As in Wales the chroma of the B, horizon tends to increase with 
altitude because of the increase in the free iron oxide content. An intergrade 
with Minchmoor series occurs at higher altitudes and is described on p. 67. 

Arable farming on Linhope series is of only minor extent, mostly occurring 
in the eastern part of the area below 1000 feet and under a relatively low 
rainfall. Reseeded grassland occurs up to 1150 feet (Plate 15) and is general 
below 900 feet. 
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FLEMINGTON SERIES 


Flemington series, which is a freely drained brown forest soil amounts to 
only 1-6 per cent of the association and is found between Ayton and Foulden. 
The origin of the parent material of this soil is not fully understood, but in 
part it is a partially sorted material intermediate in character between the 
stony drift of the Ettrick Association and the fluvioglacial gravel of the 
Yarrow Association. There is some contamination from Lower Old Red 
Sandstone deposits. 


Profile Description 


TOPOGRAPHY rolling. 
VEGETATION arable crop. 
DRAINAGE CLASS free. 
Horizon Depth 
S .'0-16in. Dark reddish brown (SYR3/3) gritty loam; fine sub-angular 
(0-41 cm.) blocky; low organic content; abundant angular and sub-angular 
stones; abundant roots; clear change into 
B 16-25 in. Reddish brown (2:-5YR4/4) gritty sandy clay loam; coarse blocky; 
(41-64cm.) occasional organic “pipes”; abundant greywacke fragments and 
pockets of.small stones; occasional roots; gradual change into 
Cc 25 in. + Reddish brown (2-5YR4/4) stony clay loam; massive; firm; very 
(64cm. +) abundant angular greywacke agent, occasional lenses of fine 
sand; roots rare. 


The main feature of this soil is the deep surface horizon and the very 
stony nature of all horizons in spite of a relatively high clay content. The 
depth of the parent material has not been ascertained over the whole area, but 
at Flemington itself a C horizon as described apove still had an identical 
morphology at 66 inches (168 cm.). 


MINCHMOOR SERIES 


Minchmoor series, an iron podzol, comprises 13-4 per cent of the associa- 
tion, or somewhat under half of the podzols in the association. It is developed 
on a material very similar to the Linhope series. The vegetation, invariably 
dominated by heather (Calluna vulgaris), is often an almost pure heather 
sward (Plate 15). The annual rainfall is from 30-40 inches. 


Profile Description 


TOPOGRAPHY hilly. ‘ : 

VEGETATION Calluna vulgaris (a and d), Erica cinerea (la), Vaccinium myrtillus (a), 
Deschampsia flexuosa (f), Nardus stricta f), Hylocomium splendens (a). 

DRAINAGE CLASS free. 

Horizon Depth : 


H 2-0 in. Very dark brown (J0YR2/2) dry fibrous humus; high organic 
(5-0 cm.) content; abundant roots; occasional sand grains; gradual change into 
Ay 0-4 in. Very dark brown (10YR2/2) dry fibrous humus; high organic 
(0-1 cm.)° content; abundant roots; abundant sand grains; clear change into 
Az 4-6 in. Dark grey (10YR4/1) sandy loam; very weak. crumb; friable; 


(1-15 cm.) moderate organic content; occasional stones, much weathered and 
leached; abundant roots; sharp change into 
Bay 6-9 in. Dark reddish brown (2:5YR2/4 and 3/4) humus/iron pan. 
(15-23 cm.) 
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B,. 9-16in. Yellowish red (SYR4/8) loam; very weak fine crumb; very friable; 
(23-41cm.) abundant angular stones; abundant roots; gradual change into 

Bs 16-24 in. Yellowish brown (JOYR5/4) sandy loam; weak platy; firm; weakly 
(41-61 cm.) indurated; abundant stones; roots rare; gradual change into 

Cc 24 in. + Yellowish brown (10YR5/4) sandy loam; structure dominated by 


(61cm. +) — stones; loose; very abundant angular stones; roots rare. 


The H horizon may be up to 6 inches (15 cm.) thick, but has been reduced 
to 2 inches (5 cm.) thick over much of its extent by regular heather burning. 
It is a dry fibrous form of raw humus—sand grains, either blown or washed 
in, are incorporated in the horizon. In the usually poorly developed A, 
horizon clean, uncoated sand grains in a raw humus matrix are conspicuous. 
The humus/iron horizon, B,,, is usually present and has a dark reddish brown 
colour, sometimes with an incipient B, thin iron pan within it. The lower 
horizons, B,,, B; and C are much the same as in Linhope series. The B, 
horizon is never more than weakly indurated and often there is no induration. 

An intergrade soil with Linhope series is quite common on some of the 
steep north facing slopes near Hopes Reservoir and is described below. 
It is also considered to be an iron podzol and has been mapped within 
Minchmoor series. 


Profile Description 


TOPOGRAPHY hilly. 

VEGETATION Calluna vulgaris (a and d), Erica cinerea (a), Vaccinium myrttilus (£), 
V. vitis-idaea (£), Deschampsia flexuosa (f), Festuca ovina (f£). 

Horizon Depth 

H 


1-0 in. Dark reddish brown (SYR2/2) “‘mealy’”’ humus; abundant roots. 
(3-0 cm.) 
Ay 0-8 in. Dark reddish grey (SYR4/2) fine sandy loam; medium blocky; 


_ (0-20 cm.) firm; moderate organic content; frequent angular stones; abundant 
roots; sharp change into 
B, 8-20 in. Strong brown (7-5YR5/6) stony loam; structure dominated by 
(20-51 cm.) stones; friable; very abundant angular stones; frequent roots; 
gradual change into 
Cc 20 in. + Brown (7-5YR5/4) shattered greywacke. 
(51 cm. +) 


The main difference in this profile from the Minchmoor series described 
above is the absence of the distinct grey A, horizon normally associated 
with a podzol. In some cases this is due to soil creep and movement of the © 
A horizons, but this cannot always be so as the profile can sometimes be seen 
on hill tops. The other difference is the absence of any B,, humus iron pan or 
staining. Otherwise the humus form, B, and C horizons are identical with 
Minchmoor series. 


DOD SERIES 


Dod series, which is slightly more widespread than the freely drained 
Minchmoor series, is a peaty podzol with gleyed A, horizon and thin 
iron pan and accounts for 17-6 per cent of the association. On Sheet 25 
({Ragg, 1960) this series was recorded as being of only minor extent, but 
subsequent revision has shown that in the southern Lammermuirs on Sheet 
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25 approximately one quarter of the soils on the flatter parts of the hills, 
which had been mapped as Minchmoor series, are in fact Dod series. On 
Carriage Law (NT585550) and Sting Law (NT646548) the soils are Dod 
series and not Minchmoor series as indicated on the map. 


Profile Description _ 
TOPOGRAPHY hilly, gently sloping. 
VEGETATION Calluna vulgaris (a and d), Nardus stricta (a), Erica tetralix (lf), 
Juncus squarrosus (lf), Molinia caerulea (f), Deschampsia flexuosa (f), 
Trichophorum caespitosum (f), Hypnum cupressiforme vat. ericetorum. 
DRAINAGE CLASS free below B,. 
‘Horizon Depth 


L 5—4 in. Very dusky red (2-SYR2/2) litter. 
(13-10 cm.) 
H 4-0 in. Black (S5YR2/1) greasy humus; sharp change into 
(10-0 cm.) . 
A2i(g) 0-4 in. Brown (7-5YR5/2) silt loam; weak fine blocky; friable; moderate 


(0-10 cm.) organic matter; occasional, small, much-weathered stones; abund- 
ant roots; merging into 


A22(g) 45 in. Very dark grey (SYR3/1) silt loam; weak fine blocky; friable; 
(10-13 cm.) high organic content, root mat at base of horizon; sharp change into 
B, Sin. Weak, discontinuous thin iron pan, 
(13 cm.) 
B, 5-12 in. Yellowish red (SYR5/6) loam; weak crumb; friable; abundant 


(13-30 cm.) small angular stones; frequent roots; gradual change into 
B; 12~21 in. Reddish brown (SYR5/4) loam; massive; indurated; very firm; 
(30-53 cm.) abundant small angular stones and grit fragments; roots rare; 
gradual change into 
Cc 21 in. + Brown (7:°5YR5/4) stony loam; very weak blocky; loose; abundant 
(53cm.+) angular stones; no roots. 


The humus horizon, which generally exceeds 2 inches in thickness, is a 
wet raw humus or peat. Due to heath burning L and F layers are not usually 
fully developed. An incipient A, horizon sometimes overlies the “cheesy” 
gleyed A,g horizon which often has a silty or fine sandy texture. If the B, 
thin iron pan is present, there is usually a root mat above it with organic 
staining, caused by root decomposition. The B, horizon is usually much the 
same as in Linhope and Minchmoor series—a stony loam with high chroma— 
but sometimes, if the iron pan is absent or perforated, gleying spreads 
downwards from the A,g. The B, horizon is sometimes strongly indurated, 
as has been described by Glentworth (1954) and Glentworth and Muir 
(1963) for soils in north-east Scotland, but, inexplicably, it is just as likely 
to be absent altogether. It would seem that an indurated B3 horizon or 
fragipan is more likely to be found if the grit content is high. 

Ball and Ragg (1960) state that the equivalent of Dod series in North 
Wales is Hiraethog series (Roberts, 1958 and Ball, 1960 and 1963) which is 
also developed as a rather shallow profile on thin drift. Dod series as 
described by Muir (1956) has a deeper, more stone-free profile with better 
developed horizons and a higher shale content in the parent material. 


KEDSLIE SERIES 


Covering 9-5 per cent of the association, Kedslie series forms the major 
part of the land within Ettrick Association. It is almost entirely under the 
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plough and being a gleyed brown forest soil on a clayey drift is of reasonably 
high base status. 


Profile Description 


TOPOGRAPHY rolling. 
VEGETATION arable crop. 
DRAINAGE CLASS imperfect. 
Horizon Depth . 
S 0-12 in. Brown (7-5YR4/4) clay loam; coarse angular blocky; firm; plastic 
(0-30 cm.) when wet; low organic content; occasional small stones; abundant 
roots; clear change into 
B.(g) 12-24 in. Dark reddish grey (SYR4/2) clay loam; coarse prismatic; plastic; 
(31-61 cm.) occasional stones; frequent roots; yellowish red (SYR5/8) mottles 
and grey (SYR6/1) mottles and structure cracks; gradual change 
into 
C(g) 24in. + Dark reddish grey (SYR4/2) clay; massive; firm, plastic when wet; 
(61cm. +) occasional stones; occasional roots; mottling as in B2(g); black 
manganiferous stains. ; 


The blocky structure of the S horizon, prismatic B,g horizon and massive 
clayey C horizon are the main features of this profile. Near Coldingham and 
Ayton strong red coloration of ‘all horizons is sometimes encountered and 
this tends to obscure mottling. Near Falahill a lighter-textured version of this 
series occurs on a partially sorted till. 


ETTRICK SERIES 


‘A non-calcareous gley, the Ettrick series is not widespread and only 
covers 5-4 per cent of the association. Although part of this series is culti- 
vated, it is more usually left under a semi-natural vegetation including many 
“wet”? species. 


Profile Description 


TOPOGRAPHY gently rolling. 
VEGETATION Deschampsia caespitosa (a and d), Holcus lanatus (a), Agrostis 
tenuis (f), Festuca ovina (f), Juncus acutiflorus (f), J. effusus (f), 
Ranunculus acris (£), Trifolium repens (f), Carex spp. (0), Cirsium spp. 
. (0), Pseudoscleropodium purum (a), Rhytidiadelphus squarrosus (a). 
DRAINAGE CLASS poor. 
Horizon Depth 


Ay 0-6in. Grey (10YR5/1) silt loam; medium blocky; plastic; moderate 
(0-15 cm.) organic matter; no stones; abundant roots; clear change into 
A2,.g 6-12 in. Light brown-grey (2:5Y6/2) silty clay loam; coarse prismatic; 


(15-30cm.) plastic; occasional much-weathered stones; abundant roots, many 
dead; worms present; few brown (7-SYR4/4) mottles and black 
manganiferous stains; gradual change into 

Bog 12-23 in. Brown (7-SYR5/4) silty clay loam; prismatic; plastic; frequent 

(30-58 cm.) small weathered stones; frequent roots, many dead; prominent 
light olive-brown (2-5Y5/4), reddish yellow (7-SYR6/6) and grey 
(2-5Y6/0) mottles; gradual change into : 

Bsg 23-30 in. Reddish brown (SYRS5/4) silty clay loam: massive; firm; abundant 

(58-76 cm.) small sub-angular stones; occasional roots; distinct grey (7-SYR6/0) 
mottles; few reddish yellow (7-SYR6/6) mottles, black mangani- 
ferous stains; gradual change into 

Cg 30 in. + Reddish brown (SYR5/4) silty clay loam; as B3g horizon but 

(76cm. +) mottling less intense. 
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Humus in the A,g horizon is moder or mull-like moder with much organic 
matter in colloidal form. This horizon has a relatively fine structure compared 
with the coarse prismatic structure of the A,g and B,g horizons. Gleying is 
most intense in the A,g and B,g horizons below which mottling decreases. 
Reddish colours usually make their appearance below the A,g and become 
more marked with depth. Though similar to the profile above in other respects, 

isolated patches of Ettrick series occurring on hill ground are developed on a 
Cg horizon of loam or sandy clay loam texture. The very poorly drained 
Peden series (Muir, 1956 and Ragg, 1960) occurs in very small patches and 
has been included within the Ettrick series for mapping purposes. Gleying 
features are stronger and do not decrease with depth to such a marked 
extent as in the Ettrick series. In the more poorly drained members the 
humus, which may be of anmoor type, has an offensive odour. 

Bali and Ragg (1960) equate Ettrick series with the Cegin series of North 
Wales (Roberts, 1958 and Ball, 1960). Minor differences are a lower stone 
content in the Cegin series and stronger mottling in the Cg horizon. 


HARDLEE SERIES 

A peaty gley, the Hardlee series covers 3-8 per cent of the association. As 
on the maps to the south small areas of Alemoor series (Muir, 1956) have been 
included because of limitations of scale. Hardlee series, which is developed 
on clayey till very similar to that of the Ettrick series, is confined to the 
Lammermuir Hills. 


Profile Description 

TOPOGRAPHY depressional hill sites. 

VEGETATION Calluna vulgaris and Molinia caerulea (a and co-d), Agrostis canina 
(f), A. tenuis (f), Festuca ovina (lf), Juncus squarrosus (£), Erica 
tetralix(£), Nardus stricta (lf), Trichophorum caespitosum(£), Sphagnum 

: compactum (la). 

DRAINAGE CLASS _ very poor. 

Horizon Depth 


L/F 6-3 in. Sphagnum litter. 
(15-8 cm.) 

H 3-0 in. Very dark brown (10YR2/2) peat. 
(8-0 cm.) 

Ai .0-4in. Very dark brown (10YR2/2) peaty loam; coarse sub-angular 
(0-10 cm.) blocky; firm; high organiccontent; abundant roots; sharp change 

into . 
Azg 4-1lin. Light brown-grey (10YR6/2) clay loam; coarse blocky; plastic; 


(10-28 cm.) low organic content; frequent roots; many coarse reddish yellow 
(7:5YR6/6) mottles and strong brown (7:-5YR5/8) “pipes” along old 
root channels; sharp change into 

B,z 11-18in. _ Pinkish grey (7-‘S5YR6/2) clay loam; weak coarse prismatic; plastic; 

(28-46 cm.) occasional sub-angular and sub-rounded stones; occasional roots; 
many coarse reddish yellow (7-SYR6/6) mottles; gradual change 
into 

B3g 18-30in. Dark reddish grey (SYR4/2) clay; weak coarse prismatic; plastic; 

(46-76 cm.) occasional much-weathered sandy greywacke fragments; occasional 
roots; many coarse reddish yellow (7-5YR6/8) and strong brown 
(75YR5/8) mottles and root channels; gradual change into 

Cz 30 in. + Dark reddish grey (SYR4/2) clay; as Bzg but less intensely mottled. 

(76 cm. +) 
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L, F and H layers are usually well developed in this profile, the last being 
wet or very moist peat. The A,g and A,g horizons, though containing 
little organic matter, are usually distinctly stained with organic matter. 
Maximum gleying is usually shown in the A,g and Bg the latter having the 
stronger mottling; prismatic structure is also obvious in the B,g and B,g 
horizons. Reduction in mottling with depth is evident in the B3g and Cg 
horizons, both of which are of massive structure. As in the case of Ettrick 
series, some areas on hill ground are developed on a Cg horizon of loam or 
sandy clay loam texture. 

Ball and Ragg (1960) correlate this series with the Ynys series which is 
widespread on the Denbigh Moors of North Wales. 


SKELETAL SOILS 


Skeletal soils account for less than 0-4 per cent of the association and are as 
described by Muir (1956) and Ragg (1960). 


SOIL COMPLEX 


The soil complex ER.c occurs in the eastern parts of the Lammermuir 
Hills and is as described for areas to the south (Muir, 1956 and Ragg, 1960). 


The Fraserburgh Association 


Soils of the Fraserburgh Association cover 7-69 square miles or just 
over 1-Sper cent of the area. These soils were first mapped between Fraserburgh 
and Rosehearty in North Aberdeenshire (Glentworth and Muir, 1963) where 
they occupy a much smaller area. 

The main area of the Fraserburgh Association occurs between Gullane and 
North Berwick, but other strips hug the coastline between Port Seton and 
Aberlady and between Scoughall and Thorntonloch. Most of the soils occur 
below the 100-foot contour, but shallow profiles of Fraserburgh series occur 
on Gullane Links up to 140 feet. The average annual rainfall on the Fraser- 
burgh Association is about 25 inches. 

The parent material of the Fraserburgh Association consists of raised 
beach deposits and/or wind-blown shelly sand. The shell content is very vari- 
able. At Gosford Bay the soils are developed on shelly sand blown over raised 
beach shells (oyster and other mollusc shells). At Craigielaw, the C horizon 
consists almost entirely of mollusc fragments. South-east of Dunbar, the shell 
content is very much lower or almost absent and the soils approach very 
closely those of the Links (Glentworth, 1954), 

Only two series and a skeletal soil occur; the dominant Fraserburgh series 
is found throughout the coastal area described, while the imperfectly drained 
Luffness series occurs only on Luffness Links, where it is underlain by silt. 
Both soils are relatively immature and subject to both erosion and redeposi- 
tion under strong or gale winds. The clay content of these soils is very low and 
consequently even a relatively Jow shell content, such as is found south-east 
of Dunbar, results in a high soil pH. A pH of over 7-5 is usual in the surface 
or A horizon, while the pH of the C horizon usually exceeds 8-5. Much of the 


F 
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Fraserburgh Association is left as permanent or semi-permanent pasture, but 
where cultivated it is usually for market gardening or grain crops. 


FRASERBURGH SERIES 


Fraserburgh series (Colour Plate II), a brown calcareous soil, forms 86 
per cent of the association. It is calcareous and of very sandy texture; various 
trace element deficiencies are suspected by agricultural advisory officers, but 
none have been confirmed to date. Lying as it does in a low rainfall area it 


is very liable to drought. 


Profile Description 


TOPOGRAPHY fiat and/or gently rolling. 

VEGETATION Arrhenatherum elatius (a and d), Ammophila arenaria (f), Galium 
verum (a), Astragalus danicus (a), Poa pratensis (f), Festuca rubra (£). 

DRAINAGE CLASS _ excessive. 


Horizon Depth 
A 0-6 in. Dark grey-brown (10YR4/2) loamy sand; weak fine granular; 


(0-15 cm.) loose; moderate organic content; occasional small shell fragments; 
abundant roots; clear change into 


B 6-16 in. Strong brown (7:5YR5/8) sand; single grain; loose; no organic 

: (15-41 cm.) content; occasional shell fragments; frequent roots; clear change 
* into . 

Cc 16 in. + Light brown (7-SYR6/4) sand; single grain; loose; no organic 


(41cm.+) content; frequent shell fragments; occasional roots to 48 inches 
(122 cm.); layers of shell sand present. 


The A horizon has poor structure and loose consistence despite a moderate 
organic content. Occasionally the organic content is higher and the surface 
horizon is almost black in colour. The B horizon is usually brown or strong 
brown, though a reddish brown colour is sometimes found south-east of 
Dunbar. Both the B and C horizons are very loose and structureless, with a 
sand content usually greater than 95 per cent. The C horizon may contain a 
few small rounded stones or may be composed entirely of shells. 


LUFFNESS SERIES 

The Luffness series is of small extent and forms only 4-8 per cent of the 
association. Like the Fraserburgh series it is a brown calcareous soil and is 
excessively sandy, but, because of an underlying layer of silt, its drainage class 
is imperfect. The series is confined to Luffness Links and Luffness Mains. 


Profile Description 


TOPOGRAPHY flat. 
VEGETATION Arrhenatherum elatius (a and d), Filipendula ulmaria (a), Holcus 


Janatus (f), Equisetum arvense (f), Lotus corniculatus (f). 
DRAINAGE CLASS imperfect. 


Horizon Depth 
A 0-9 in. Dark brown (7-SYR3/2) sand; weak fine crumb; loose; moderate 


(0-23 cm.) organic content; abundant roots; clear change into 


* 
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B.(g) 9-20 in. Brown (7:5YR5/4) sand; single grain; loose, but sand grains 
(23-51cm.) closely packed; frequent shell fragments; roots rare; abundant 
coarse strong brown (7-5YR5/6) patches, few yellowish red 
(SYR4/8) mottles; gradual change into 
B;(g) 20-36 in. Brown (7:5YR5/4) sand; single grain; loose; abundant shell 
(51-91cm.) fragments; roots rare; few strong. brown (7-SYRS5/6) patches 
and yellowish red (SYR4/8) mottles; fluctuating water table; sharp 
change into 
D 36-39 in. Black (7-5YR2/1) peaty sand; single grain; non-plastic; high 
(91-99 cm.) organic content; occasional roots, mostly dead;- wet; clear 
change into 
D 39-46 in. Very dark grey-brown (10YR3/2) sand; Ocsttional dead roots; 
(99-117 cm.) wet; offensive smell; sharp change into 
D 46 in. + Very dark grey-brown (10YR3/2) sandy silt; frequent dead roots. 
(117 cm. +) 


The morphology of this profile is very similar to that of Whitelinks 
series (Glentworth and Muir, 1963), a poorly drained soil found in depressed 
sites near Rattray Head in Aberdeenshire. The Luffness series, however, is 
not so strongly gleyed and is used for arable farming at Luffness Mains. 

Like Fraserburgh series this soil is calcareous throughout. In the A or S 
horizon the structure is somewhat better developed than in the freely drained 
soils, but otherwise they are very similar apart from their drainage. The B 
horizon colours are variegated rather than mottled, though yellowish red 
mottles are also present. A C horizon of wet sand is sometimes present, but is 
very often replaced by a silty or peaty D horizon. 


SKELETAL SOILS 


Coastal sand dunes form the skeletal or ranker soil of this association. 
These are found mainly between Gullane and North Berwick and account for 
“almost 10 per cent of the association. They are of little agricultural value and 
where they are not stabilized, as at Gullane and Lochhouses (Plates 17 and 18), 
they are subject to erosion, the eroded material being carried on to the 
neighbouring soils inland and often causing damage to pasture on Fraser- 
burgh series. 


The Hobkirk Association 


The Hobkirk Association is one of the more extensive, even though it 
covers only 4-4 per cent of the area (22-0 square miles). As in the Border 
counties to the south, one of the outstanding features of these soils is their red 

colour. 

The soils of this association are confined to areas of outcrop of Upper 
Old Red Sandstone sediments. The main areas occur near Chirnside and 
around Preston and Duns. Other areas occur north of the Lammermuir 
Hills along the Southern Uplands fault; these lie about 14 miles south-east 
of Humbie, near Gifford’'and Carfrae and, a larger area, between Garvald 
and Dunbar. 

The Hobkirk Association is formed on thin till of coarse or medium texture 
or on rock in situ. Both Hobkirk series and Pressmennan series are usually 
developed on the rock, the former on sandstones and the latter on shales and 
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marl of Upper Old Red Sandstone age. Sligh and Hammerhall series, which 
occur near Preston in Berwickshire, are formed on a thin drift which has been 
partially sorted and contains many rounded stones and fine gravel and little 
clay. Full descriptions of these materials are found on pages 35-36. 

As has already been mentioned, most of the soils in this association have 
ared colour; they are also coarse textured and predominately freely drained, 
although there are small areas with a till of finer texture or underlain by 
impermeable strata where a poorly drained series, the Cessford, is found. 
The larger areas, those around Chirnside and between Pitcox and Stenton, are 
reasonably uniform in character, whereas the areas bounding the Southern 
Uplands fault and alongside the Whiteadder Water are influenced by other 
parent rocks and tend to be more variable. 

With the exception of a minute area of Faw series near Dirrington Great 
Law, all the soils of the association occur under an annual rainfall of less than 
30 inches. Except for some of the more stony areas where sandstone occurs 
very near to the surface, almost all the association is under arable cultivation. 
Near Dunbar, the Hobkirk series is widely used for potatoes and is classed by 
some as a “ Dunbar red soil’ (q.v. Biel Association, p. 52). 


HOBKIRK SERIES 


The Hobkirk series, which makes up 6 thirds of the association, isa 
freely drained brown forest soil. The sandstones which contribute largely 
to the parent material are cemented with carbonates and, although some 
leaching has taken place, the horizons of Hobkirk series seldom fall below a 

"pH of 6 and the pH of the C horizon often exceeds 7. 


. Profile Description 


TOPOGRAPHY rolling. 
VEGETATION arable crop. 
DRAINAGE CLASS free. 
Horizon Depth ‘ ‘ 
S 0-10 in. Dark reddish brown (SYR3/2) sandy loam; weak blocky; friable; 
(0-25 cm.) low organic content; occasional smali stones; abundant roots; 
sharp change into 
B, 10-20 in. Reddish brown (2:5YR4/4) sandy loam; very weak blocky; 
(25-5S1cm.) friable; frequent small sub-angular and sub-rounded stones; 
frequent roots; gradual change into 


B3 20-30 in. Reddish brown (2:‘5YR4/4) fine sandy loam; massive; firm; 
(51-76cm.) frequent small stones; occasional roots; clear change into 

Cc 30in. + Weak red (10R4/4) fine sandstone. 
(76 cm. +) 


Where rock is nearer the surface or coarser, the textures may be one class 
more sandy, but when the sandstone is finer or the drift more comminuted, 
the textural class of the horizons may be loam and sandy clay loam. The 
surface horizon is generally of fine structure and only in cases where rock 
outcrops interfere does the plough layer fall below 9-10 inches (23-25 cm.). 
The structure of the B, horizon is weak, but because of the coarse texture 
there is no impedance to root penetration; massive structure and very weak 

- induration do, however, prevent root penetration of any consequence into theB, 


V 


The Soils 715 


horizon. Between Lintlaw and Preston, there is evidence that the Hobkirk 
series there was originally a form of podzol. The surface soil here is very 
much darker and less red, the underlying horizon is of a grey-brown colour, 
and occasionally stones within the S horizon show signs of iron pan forma- 
tion. 


SLIGH SERIES 


Sligh series, another freely drained brown forest soil, occurs only between 
Preston and Auchencrow where the parent material has a surface wash of 
sandy material or has been partially sorted. Sligh series is intermediate in 
character between the Hobkirk and Eckford series and accounts for only 
10-6 per cent of the association. 


Profile Description 


TOPOGRAPHY gently rolling. 
VEGETATION arable crop. 
DRAINAGE CLASS free. 
Horizon Depth F 
S 0-11 in. Dark reddish brown (SYR3/4) fine sandy loam; weak medium 
(0-28 cm.) blocky; friable; moderate organic content; occasional rounded 
and sub-rounded stones; abundant roots; sharp change into 
B 11-16 in. Reddish brown (SYR5/4) fine sandy loam with loamy sand lenses; 
(28-41 cm.) weak blocky; very friable; organic matter present in worm 
burrows; occasional stones; occasional roots; very faint yellowish 
brown mottling; clear change into 


“C 16in. + Weak red (10R4/4) fine sandy loam; massive; firm; abundant 
' (41cm. +) + much-weathered red sandstone fragments; occasional roots; no 
mottles. 


The surface horizon, and sometimes the B horizon, has signs of water 
sorting such as rounded pebbles and lenses of sandy material. A moderate 
organic content often imparts a more loamy texture to the surface horizon. 
The degree of red colour is often reduced by sorting, as in the Eckford series 
where much of the colour is held by the finer constituents. 


FAW SERIES 


An area of less than 0-1 square mile of this series occurs on the western 
side of Dirrington Great Law. Descriptions and analyses of Faw series are as 
given by Muir (1956) and Ragg (1960). 


PRESSMENNAN SERIES 


Forming 7-9 per cent of the association, this series is developed on thin till 
derived from marls and shales or on these fine-grained rocks in situ. The 
series has been recognized in the Border Counties (Sheets 17, 18 and 25), 
but occurrences have always been too insignificant to map. One area of the 
series lies between Stenton and Dunbar where thick red marls, fine sandstones 
and siltstones are found with little or no drift cover; it also occurs near 
Gifford. The soils developed on these rocks inherit the fine texture and intense 
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red colouring of the parent materials, although they vary according to the 
nature of the rock facies. 


Profile Description 


TOPOGRAPHY rolling. 
VEGETATION arable crop. 
DRAINAGE CLASS imperfect. 
Horizon Depth : 
S 0-11 in. Reddish brown (SYR4/3) loam; medium blocky; friable; moderate 
(0-28 cm.) organic content; occasional small stones; abundant roots; sharp 
change into 
Big) 11-25 in. Red (2:5YR4/6) clay loam; coarse prismatic; no organic matter 
(28-64cm.) except in worm burrows; frequent small stones; roots rare except in 
worm burrows and down structure cracks; many faint yellowish red - 
(SYR5/8) mottles, light reddish brown (SYR6/4) patches and ped 
faces; clear change into 
Cc 25 in. + Weak red (2-5YR4/2) and reddish brown (2-5YR4/4) clay loam; 
(64cm. +) massive; firm; frequent small stones, mostly sandstone with some 
basic igneous fragments; no roots; very faint mottles; prominent 
manganiferous staining. ; 


The profile above is developed on thin drift derived from marl and sand- 
stone with a few erratic stones. Where the soil is formed in situ the stone 
content is entirely local and the soil texture related to the rock texture. The 
main characteristics of the soil are the intense red colour and the gley features, 
occurring mainly in the B(g) horizon. Mottling is sometimes present in a marl 
C horizon, but not in a C horizon of fine-grained sandstone. 


HAMMERHALL SERIES 


Hammerhall series is an imperfectly drained brown forest soil developed 
on a parent material similar to that of Sligh series, and it comprises 14-3 
per cent of the association. Lying between Preston and Hammerhall in 
Berwickshire, almost the entire series is under cultivation. 


Profile Description 


TOPOGRAPHY gently undulating. 
VEGETATION arable crop. 
DRAINAGE CLASS _ imperfect. 
Horizon Depth : 
S 0-11 in, Brown (7:5YR4/2) fine sandy loam; weak coarse blocky; friable; 
* 0-28 cm.) moderate organic content; occasional rounded stones; abundant 
roots; sharp change into 
Big) 11-20 in. Reddish brown (SYR5/4) loam with sandy loam lenses; weak 
(28-51.cm.) medium blocky; low organic content, restricted to worm burrows; 
occasional rounded stones; frequent roots; faint yellowish red 
(SYR5/8) and pinkish grey (SYR6/2) mottles; few black mangani- 
ferous concretions; gradual change into 
C(g) 20-27in. —- Reddish brown (SYR4/4) sandy loam and loam; massive; friable; 
(51-69 cm.) occasional stones; occasional roots; very faint yellowish red 
(SYR5/8) and light brown (7-SYR6/4) patches; sharp change into 
Dg 27 in. + Olive-grey (5¥5/2) fine sandy clay loam; massive; fine-grained 
(69cm. +) sandstones and shale of local origin present; prominent yellowish 
brown (10YR5/4) and brown (7-5YR4/4) mottles, grey (OYR35/1) 
streaks and few black manganiferous stains. 
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The S and B(g) horizons are similar to Sligh series and show signs of 
sorting. Also as in the Sligh series, the red colour associated with Old Red 
Sandstone sediments is absent. Weak gleying shown in the B(g) and C(g) 
horizons is caused by the impermeable Dg horizon beneath, which occurs at 
varying depth. As is often the case with partially sorted parent materials the 
soils are variable in texture. 


CESSFORD SERIES 


Cessford series is of very small extent and covers just under 1 per cent of 
the association. It is a non-calcareous gley and full descriptions can be 
found in previous memoirs (Muir, 1956 and Ragg, 1960). 


The Humbie Association 


Humbie Association forms a belt of almost 18 square miles (3-6 per cent 
of the area) just north of the Lammermuir Hills between Humbie and 
Garvald. Various types of farms are found on the soils of Humbie Associa- 
tion—arable, stock rearing and dairy farms in the main—but all have some 
permanent grass or long ley in their rotation. The annual rainfall is 30 inches 
plus or minus 2-3 inches, and most of the association lies in an exposed 
position with a dominantly northern aspect. 

The soils of the association are all developed on a till of mixed composition, 
but with the main components from the Upper Old Red Sandstone and 
Lower Carboniferous sandstones, shales and siltstones. A high proportion 
of these rocks have a red colour which is inherited by the till. The minor 
constituents are basic igneous rocks and limestones. The latter are found 
incorporated mainly south and east of Saltoun. Shale and fine sandstone 
occur near the surface around Humbie House, Humbie Mains, Gilchriston, 
Leechouses, Eaglescarnie, Myreside and Sheriffside. : 

Morham series is developed on a lighter-textured partially sorted till 
found mainly in the low-lying ground near Morham; small areas of insuffi- 
cient extent for mapping also occur around Gifford and at Skedbush. 

The northern boundary of the association is alongside the Winton 
Association which is also derived from Carboniferous rocks, At the boundary 
the change is a very gradual one and soils of both associations are liable to be 
identified one mile either side of the boundary. This is particularly evident at 
Colstoun and Johnstounburn. 

The soils of this Association are in many ways similar to those of. the 
Winton Association and south of Haddington the soils are not easily distin- 
guished. In the type locality around Humbie and Gilchriston, however, the 
soils of the Humbie Association form a recognizable group, but they are 
not so favourably sited for arable cultivation as are the soils of the Winton 
Association. On average they receive over 30 inches of rain in the year and 
occur above 550 feet. 


HUMBIE SERIES 


Humbie series, a brown forest soil with gleyed B and C horizons, is the 
dominant series with almost 85 per cent coverage of. the association. As 
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mentioned above, a red colour is inherited by the soil from the parent rocks; 
it is not, however, as marked as the colour of the ““Dunbar red soils” to the 
north-east. A large proportion of the series is under cultivation or has at one 
time been cultivated, but near-natural soil profiles can be seen under some 
of the older deciduous woodlands such as Colstoun Wood. 


Profile Description (uncultivated) 


TOPOGRAPHY gently undulating. 

VEGETATION Quercus petraea (a and d), Pinus sylvestris (0), Dryopteris austriaca 
(a), Pteridium aquilinum (a), Lonicera periclymenum (a), Holcus 
mollis (la), Oxalis acetosella (f), Deschampsia flexuosa (If). 

DRAINAGE CLASS imperfect. 

Horizon Depth 


L/F 1W0in. Oak leaf litter. 
(3-0 cm.) 

Ay, O41 in. Very dark brown (10YR2/2) loam; fine blocky; friable; high 
(0-3 cm.) organic content; occasional stones; abundant roots; bleached 

: sand grains present; clear change into 

Ai 1-6 in. Reddish brown (SYR5/3) loam; medium blocky; firm; low organic — 

(3-15 cm.) content; occasional stones; abundant roots; worms active; sharp 
change into 
B(g) 6-14 in. Red (2:5YR5/5) clay; coarse blocky to prismatic; firm; occasional 


(15-36cm.) stones; frequent fine roots, occasional large roots; few faint 
ochreous mottles, ped faces slightly greyer than base colour; clear 
change into : 

Bs(g) 14-28 in. Reddish brown (2-5YR5/4) clay; coarse prismatic, massive at depth; 

(36-71 cm.) few faint yellowish red (5YR5/6) mottles and many grey (SYR6/1) 
streaks and ped faces; sharp change into 

D 28 in. + Red and white sandstone rubble. 

(71 cm. +) 

This profile is from an oakwood section of Colstoun Wood at least. 100 
years old and is representative of the uncultivated parts of the series. The 
A,,2 horizon is of variable thickness, sometimes as little as 1-2 inches 
(3-5-cm.) thick. The humus form is variable but nearly always of the mull 
type. In other respects the profile is similar to the cultivated example below. 
The D horizon is not always present. There is no tile drainage in this soil 
such as is found in the cultivated areas. 


Profile Description (cultivated) 


TOPOGRAPHY gently undulating. 
VEGETATION arable crop. 
DRAINAGE CLASS _ imperfect. 
Horizon Depth 


Ss 0-9 in. Brown (7-5YR4/4) loam; medium blocky; friable; low organic 
(0-23 cm.) content; occasional small stones; abundant roots; clear change into 
B.(g) 9-16 in. Reddish brown (SYR4/4) clay loam; coarse blocky; plastic; frequent 


(23-41 cm.) sub-rounded and sub-angular stones including basalt, sandstone 
and siltstone; frequent roots; prominent yellowish red (SYR5/6) 
mottles and pinkish grey (7-‘S5YR7/2) streaks and ped faces; worms 
active; gradual change into 


B3(g) 16-26 in. Reddish brown (SYR4/3) clay loam; coarse prismatic; plastic; 

(41-66 cm.) stones as above; occasional roots; mottles as above; gradual 
change into 

C(g) 26in. + Reddish brown (SYR4/3) clay loam; massive; firm; stones as 


(66cm. +) above; roots rare; mottles as above but weaker. 


PLATE I. 


Kilmarnock Association. 
Kilmarnock Series. 


One of the richest arable soils of East 

Lothian, the yellow-brown colour of the 

B horizon is due to the weathering of the 

igneous stone content under conditions of 

imperfect drainage. Compare with Plate 
IV. 


PLATE II. 


Innerwick Association. 
Skateraw Series. 


A freely drained profile developed on 
fluvioglacial gravels derived from con- 
glomerates of Old Red Sandstone age. 
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The main features of this profile are the coarse structure, prismatic in the 

B,(g), and the maximum gleying in the clay loam or sandy clay loam B,(g) 
and B,(g) horizons. The mottling is always less pronounced in the C(g)’ 
horizon, and, as can be detected by the consistence of this horizon, contains 
less moisture. Occasionally a D horizon of sandstone or siltstone is present 
at about 24 inches (61 cm.) and, if fine grained, may cause an increase in the 
fine sand or silt content in the profile. 


MORHAM SERIES 


Of minor extent, Morham series covers only 6 per cent of the association. 
It is mainly distributed around Morham, but small areas also occur at 
Bughtknowe and Eaglescarnie and there are small unmapped patches around 
Gifford. The parent material is a partially sorted till similar in depth to the 
parent till of the Humbie and Yester series. 


Profile Description 


TOPOGRAPHY gently rolling. 
VEGETATION arable crop. 
DRAINAGE CLASS _ imperfect. 
Horizon Depth 
S 0-10 in. Dark brown (7:5YR4/2) fine sandy loam; fine blocky; friable; 
(0-25 cm.) moderate organic content; occasional small stones; abundant roots; 
clear change into 
B.(g) 10-20 in. Reddish brown (SYR5/4) loam with sandy loam lenses; weak coarse 
(25-51 cm.) _ prismatic breaking to medium blocky; friable; occasional stones; 
occasional roots; faint reddish yellow (SYR6/8) mottles; sharp 
change into 
Cig) =20in. + Reddish brown (SYR4/3) clay; strong coarse prismatic to 30 in. 
(Slcm. +)  (76cm.), massive below; firm; frequent small stones; reddish 
yellow (SYR6/8) and light grey (SYR6/1) mottles, reddish grey 
(5YR5/2) ped faces. 


The upper horizons are considerably more sandy in texture than the till 
C(g) horizons. The depth at which this sharp change occurs is variable but 
is usually between 18 and 30 inches (46-76 cm.). The structure of the upper 
horizons, where the sand content is higher, is weak, while in the clay or clay 
loam C(g) horizon it is strong; gleying is also stronger in the C(g) horizon. 


YESTER SERIES 


Yester series is also of small extent and makes up 9-7 per cent of the 
association. It is a poorly drained soil developed on the same till as Humbie 
series. Much of the series is under woodland. A typical example is described 
below. 


Profile Description (uncultivated) 


TOPOGRAPHY gently undulating. 

VEGETATION Quercus petraea woodland with Pinus sylvestris, Lonicera pericly- 
menum (a), Holcus mollis (f-a), Anemone nemorosa (f-a), Oxalis 
acetosella (f). 

DRAINAGE CLASS poor. 
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Horizon Depth ‘ 
L trace Leaf litter. 


Ax(g) 0-3 in. Dark grey-brown (10YR4/2) loam; fine blocky; friable; medium 
(0-8 cm.) organic content; occasional stones; worms active; sharp change 

into 
A2g 3-12 in. Pale brown (10YR6/3) clay loam; coarse blocky; firm; low organic 


(8-30 cm.). content; occasional stones; occasional large roots, frequent fine 
roots; many coarse yellowish brown (10YR5/6) mottles, grey 
(10YR6/1) streaks and ped faces; gradual change into 
Bog 12-19in. Light grey (1OYR7/2) and pale brown (J0YR6/3) clay; eee 
(0-48 cm.) coarse prismatic; plastic; occasional stones; occasional roots; 
coarse reddish yellow (7-SYR6/8) and grey (IOYR6/1) mottles; clear 
change into 
B3g 19-33 in. Reddish brown (SYR4/4) clay; coarse prismatic; plastic; occasional 
(48-84 cm.) small stones; roots rare; coarse strong brown (7-SYR5/6) mottles 
and light grey (1OYR6/1) patches and ped faces; gradual change 
into 
Cg 33 in. + Reddish brown (SYR4/4) clay; massive; less mottled than Bsg. 
(84 cm.+) 


This profile, which is also sited in Colstoun Wood, is similar to Humbie 

series with stronger gley features; again the maximum gleying is in the 
Bg and B3g, but in this instance most of the red hue has been removed from 
the A horizon by gleying or leaching. 
’ The area of Yester series in Saltoun Big Wood has rock near the surface 
as can be seen from the map. Most of the rock is sandstone and drift cover 
is negligible. The soils are very much more sandy than the profile described, 
and in places have a peaty top and leached Ag horizon with a high silica 
content. 


Profile Description (cultivated) 


TOPOGRAPHY gently undulating. 
VEGETATION arable crop. 
DRAINAGE CLASS poor. 
Horizon Depth : 
Ss 0-10 in. Brown (7-5¥R4/4) sandy clay loam; coarse sub-angular blocky; 
(0-25 cm.) friable; moderate organic content; occasional stones; frequent 
roots; sharp change into 
B.(g) 10-23 in. Reddish brown (SYR4/3) clay loam; weak coarse prismatic; plastic; 
(25-58 cm.) frequent much-weathered stones; roots rare; coarse distinct yel- 
lowish red (SYR5/6) and reddish grey (SYR5/2) moittles; gradual 
change into 
B; 23-36 in. Reddish brown (SYR4/3) sandy clay; massive; plastic; frequent 
(58-91 cm.) much-weathered stones; no roots; mottles as in B2(g) with light 
grey (7-SYR6/0) streaks; clear change into 
Cg 36in.+ . Reddish brown (2:5YR4/3) clay; massive; plastic; frequent rotten 
(91cm. +) — stones; fine distinct yellowish red (SYR4/6) and grey (7-5YR5/0) 
mottles and black stains; mottling becomes bluer with depth. 


Apart from minor textural differences and the altered A horizons, this 
profile is very similar to the woodland version above. In spite of tile drains 
the mottling 1 is still strongly evident, while the coarse blocky and prismatic 
structure is in keeping with a poorly drained soil. 
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The Innerwick Association | 


Innerwick Association is a small association developed on fluvioglacial 
outwash gravels along the northern edge of the Lammermuir Hills near 
Garvald and on the coastal plain between Dunbar and Cockburnspath; it 
covers only 2:5 per cent of the area (12-4 square miles). There are two series, 
both freely drained, developed on sands and gravels. Both soils are of high 
base status, have a red colour and constitute part of the group of soils known 
as the “Dunbar red soils’’. 

The parent material of this association consists of fluvioglacial sands and 
gravels derived mainly from the bright red Upper Old Red Sandstone 
conglomerates which are rich in greywacke cobbles. The Skateraw series, 
which is confined to the coastal plain, is mainly developed on gravels, while the 
Innerwick, which apart from the bright red colour resembles Eckford series, 
is developed mainly on sands with some gravel present. 


INNERWICK SERIES 


Innerwick series makes up to 70-4 per cent of the association and occurs at 
Garvald, Woodhall, Elmscleugh, Thurston Mains, Innerwick, Thornton, 
Birnieknowes, Dunglass, Springfield and Oldhamstocks. It is a brown 
forest soil with free drainage and coarse texture, but the gravel content is 
subordinate. 


Profile Description 


TOPOGRAPHY moderately rolling and moundy. 
VEGETATION arable crop. 
DRAINAGE CLASS free, 
Horizon Depth 
Ss 0-9 in. Dark reddish brown (SYR3/3) sandy loam; weak crumb; moderate . 
- (0-23 cm.) organic content; frequent small rounded stones; abundant roots; 
gradual change into : 


S/B 9-18 in. Reddish brown (SYR4/3) sandy loam; weak crumb; friable; 
(23-46 cm.) patches of S and B horizon present; much worm activity; gradual 
change into 
B 18-28 in. Yellowish red (SYR4/5) sandy loam; very weak crumb; very friable; 
(46~7i cm.) frequent rounded stones; frequent roots; gradual change into 
28 in. + Reddish brown (2-5YR4/4) loamy sand; single. grain; loose; 


(7lcm. +) abundant small rounded stones, mostly greywacke but some 
Carboniferous sedimentary and igneous rocks present. 


The main characteristics are the red colour and coarse texture of all 
horizons. The S/B horizon, caused either by sub-soil ploughing or worm 
activity, is often present but not ubiquitous. Likewise the high chroma of the 
B horizon is not always exhibited. Mottling and induration are absent. 
High pH has been found in all horizons sampled on this series, which may 
be the result of extensive high lime applications. 


SKATERAW SERIES 


Skateraw series (Colour Plate IT), the only other series in the association, 
is also a brown forest soil and is freely drained. It occurs on outwash gravels 
on the coastal plain between Dunbar and Cockburnspath. Like Innerwick 
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series, this series has a strong red colour, but the surface horizon is of a more 
medium texture. Whether the latter feature is caused by deposition of finer 
constituents or by weathering in situ is not known. 


Profile Description 


TOPOGRAPHY moderately rolling and moundy. 
VEGETATION arable crop. 
DRAINAGE CLASS free. 
Horizon Depth 
Ss 0-10 in. Reddish brown (SYR4/3) loam; fine blocky; friable; frequent to 
(0-25 cm.) abundant rounded stones with patchy distribution; abundant 
roots; sharp change into 
B 10-25 in. Reddish brown (2-5YR4/4) stony sandy loam; weak sub-angular 
(25-64cm.) blocky; firm; weakly indurated; abundant rounded stones; 
frequent roots; gradual change into 
Cc 25 in. + Reddish brown (2-SYR4/4) stony sandy loam; gradual change into 
(64cm.+) gravel at depth; structure obscured by stones; occasional roots. 


The texture of the surface varies from sandy loam to loam, and the gravel 
content is also variable; the reddish brown colour, however, is uniform. As 
in Innerwick series the red hue increases with depth. Weak induration is 
sometimes apparent in the B and C horizons, but the high chroma seen in 
Innerwick series is absent. 


The Kilmarnock Association 


Despite the fact that it covers only 4:5 per cent of the area (22-4 square 
miles) the Kilmarnock Association is the fourth largest. Soils of this associa- 
tion were first mapped north of the River Irvine between Stewarton and 
Kilmarnock (Mitchell and Jarvis, 1956) where they cover an area almost four 
times as extensive. 

The main area of the Kilmarnock Association lies south of North Berwick, 
between Kingston.and the east coast. Other patches occur around Athel- 
staneford, East Linton and Traprain Law. 

As in Ayrshire, the parent material is a till derived from a mixture of 
Carboniferous sandstones, shales and basic and intermediate lavas. Over 
most of the area the till is thin, and around the lava outcrops may be only 2 to 
3 feet thick, with patchy distribution and a higher igneous content. To the 
west, near Coates and Kingston, there is a gradual change into a thin Winton 
type of till becoming poorer in the i igneous component. 

The colour of the till in the C horizon is similar to the Ayrshire type, Le. 
reddish brown (SYR5/4) or yellowish brown (10YR5/4) but, as is also found 
in Ayrshire, agglomerate often imparts a reddish brown (SYR5/3) or red 
(2:SYR4/6) colour to the parent material. This is particularly evident at 
Redside, New Mains and east of Traprain Law. A similar till with a partially 
sorted top is also found, and this gives rise to the Brownrigg series where the 
profile, instead of being clay loam throughout, has an upper layer 1 to 3 
feet thick, of loamy or gritty loam texture on which the upper horizons of the 
soils are formed. 

Only two soil series have been found on Sheet 33, the Kilmarnock series 
and the Brownrigg series. Both series were detected in Ayrshire though the 
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latter, which occurs west of Kilmaurs in low-lying ground and on steeper 
sloping ground north of Newmilns and Darvel, was not mapped or named. 

In East Lothian these two imperfectly drained soils occur under an annual 
rainfall of about 25 to 27-5 inches, whereas in Ayrshire the range is from 35 to 
50 inches. The lower rainfall range in the eastern part of the country undoubt- 
edly affects the soil water relationship and accounts for the whole of the 
association here being imperfectly drained, whereas in Ayrshire 16 per cent 
of the association occurs as poorly or very poorly drained soils and much of 
the rest, notably north of Newmilns and Darvel where the rainfali exceeds 
45 inches per annum, is almost poorly drained. Artificial drainage on the 
arable parts of the association in Ayrshire is often intensive with 3-inch tiles 
placed 2 to 24 feet deep every 9 yards or closer. In East Lothian however, 
the frequency of drains is much less. 

The difference in the usage of the imperfectly drained series in Ayrshire 
and those in East Lothian is most marked. The soils in East Lothian are 
almost exclusively used for arable cultivation, with only a one year ley in the 
rotation, and give high yields of wheat or barley and sometimes potatoes, 
whereas in Ayrshire their main. use is dairying with oats and hay as subordi- 
nate crops. This difference is not a soil difference but is caused entirely by the 
disparity of rainfall, temperature and humidity in the two areas. 


KILMARNOCK SERIES 


The Kilmarnock series (Colour Plate I) accounts for almost 90 per cent of 
the association and is found throughout the areas described above for the 
whole association. The drainage class of this series is imperfect but areas 
around Kilduff, the Garleton Hills, and East and West Garleton are freely - 
drained and other areas approach free drainage due to low rainfall 
(< 25 in. per annum) and high evapo-transpiration (> 19 in. per annum). In 
the large area north of Athelstaneford small patches of the Brownrigg series 
occur but have not been mapped. Between Gilmerton House and East 
Fortune on East Fortune aerodrome there is much disturbed ground on this 
series. The agriculture is as described for the whole association. 


Profile Description 


TOPOGRAPHY gently undulating. 
VEGETATION ; arable crop. 
DRAINAGE CLASS imperfect. 
Horizon Depth ; 
Ss 0-12 in. Brown (L0YR4/3) loam to clay loam; medium blocky; friable; 
(0-30 cm.) moderate organic content; abundant roots; occasional stones; 
sharp change into 
B.(g) 12-22 in. Brown (7:5YR4/4) clay loam; coarse blocky to coarse prismatic 
(30-56cm.) at base; firm; frequent small stones; frequent roots; many fine 
strong brown (7-5YR5/8) mottles; clear change into 
B;(g) 22-32 in. Dark reddish grey (SYR4/2) clay loam; coarse prismatic; firm; 
(56-81cm.) frequent large and small stones; frequent roots; strong brown 
(7-5YR5/8) mottles less frequent than in B2(g); black manganiferous 
staining; gradual change into 
Cc 32 in. + Dark reddish grey (5YR4/2) clay loam; massive; firm; abundant 
(81 cm.-++) stones and grit fragments; occasional ‘roots: mottling very faint; 
black manganiferous staining. 
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The S horizon varies in texture from loam to clay loam and except near the 
Darleith series or rock outcrops is seldom stony. The B,(g) horizon, a clay 
loam, is the most strongly gleyed horizon but shows weaker gleying than the 
Ayrshire version. It has a coarse structure, the peds generally being coated 
with greyish silt or clay. Similarly the B,(g) is also gleyed, but the mottling 
is usually less marked and the structure is prismatic. As in Ayrshire the C 
horizon is free of mottling or shows only slight signs of gleying, but it may be 
teplaced by or underlain by rock at a depth of 2-4 feet (61-122 cm.). 


BROWNRIGG SERIES 


The Brownrigg series occupies the remaining 10-5 per cent of the associa- 
tion and is found in small areas at Brownrigg, Waughton, Sheriffhall, 
Congalton, Beanston Mains, East Linton and Garleton. Being derived froma 
loamy partially sorted till, it is a lighter soil than the Kilmarnock series, 
but, apart from more extensive use for root crops, has the same type of 
agriculture. 


Profile Description 


TOPOGRAPHY gently rolling. 
VEGETATION arable crop. 
DRAINAGE CLASS imperfect. 
Horizon Depth 
S . 0-14 in. Brown (7-SYR4/2) sandy loam to loam; fine blocky; moderate 
(0-36 cm.) organic content; frequent sub-rounded and rounded stones; 
: abundant roots; clear change into 
-B,(g) 14-26 in. Brown (7-SYR4/4) sandy clay loam with gritty lenses; weak coarse 
(36-66cm.} blocky; patches of S horizon present; worms active; rounded and 
sub-rounded stones frequent; abundant roots; faint yellowish red 
(SYR4/8) and reddish grey (SYR5/2) mottles; gradual change into 
Cc 26 in. + Dark reddish grey (SYR4/2) gritty clay loam with stony and gritty 
(66cm. +) loam lenses; structure dominated by abundant stones, mostly 
igneous; plastic where stone or grit content not high; occasional 
roots; frequent strong brown (7-5YR5/8) mottles; black mangani- 
ferous concretions. 


The structure is weaker and the texture coarser than in the upper horizons 
of the related Kilmarnock series, while the parent till is very similar, 
although, as in the example quoted above, the stone content of both rounded 
and angular stones is usually higher. The surface horizon of this series 
usually has a higher stone content, though never enough to impede culti- 
vation. Mottling is present in both the B(g) and C horizons, but is usually 
weaker than in the Kilmarnock series. : 


The Lauder Association 


Large and similar in many respects to the Ettrick, the Lauder Association * 
covers 7-5 per cent of the area (37-3 square miles) mainly between Preston 
and Stenton. It has previously been mapped and described by Ragg (1960). 

Apart from an atypical area on Carfrae Common the main area of the 
association occurs between Longformacus, Spott Burn, Innerwick, Oldham- 
stocks, Nether Monynut, Ellemford, Chapel and Hardens Hill, and is 
bounded in the south by the limits of the map. 
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The Lauder Association is developed on parent materials derived from 
Upper Old Red Sandstone conglomerates and sandstones. These show 
similarities with both the Ordovician and Silurian greywackes from which 
the conglomerates were formed, and also to some extent with the sandstones 
of the Upper Old Red Sandstone formation. The texture of these rocks 
ranges from coarse conglomerates, with cobbles 6-12 inches (15-30 cm.) in 
diameter, to the sandstones already described for Hobkirk Association. The 
dominant facies is the conglomerate. 

The drifts derived from these conglomerates vary in depth. The clayey 
till found in depressions and valleys closely resembles the till giving rise to the 
Ettrick and the Kedslie series and forms the parent material of the Lylestone, 
Spott and Wakenway series. The stony drifts or, as in the Hobkirk Associa- 
tion, the rotten rock itself, give rise to the freely drained Ewelairs, Langton- 
lees and Lauder series. 

For obvious reasons, the soils of this association show affinities to those of 
the Ettrick Association and the Hobkirk Association. However, due to the 
predominance on Sheets 33 and 34 of greywacke-rich conglomerate, they show 
a closer relationship with the soils of the Ettrick Association; in fact, were 
it not for the bright red colour of the Lauder Association and the presence of 
well-rounded cobbles or pebbles of greywacke, the two would be almost 
indistinguishable. Much of the Lauder and the Spott series is under culti- 
vation, especially around Spott and Innerwick where the series are considered 
to be “Dunbar red soils”’. 


LAUDER SERIES 


The Lauder series comprises exactly half of the association and is developed 
on a shallow stony loam till or directly upon the rock which is very porous. 
The series is a freely drained brown forest soil, and on the hills it supports an 
acid grassland vegetation while on lower ground it is usually cultivated. 


Profile Description 


TOPOGRAPHY hilly. 

VEGETATION Agrostis tenuis (a. and d), Festuca rubra (a), Poa pratensis (a), Trifolium 
repens (a), Anthoxanthum odoratum (f). 

’ DRAINAGE CLASS __ free. 

Horizon Depth 

A 0-8 in. Dark brown (7:5YR4/2) loam; medium crumb; friable; moderate 

(0-20 cm.) organic content; frequent rounded and sub-rounded stones; 

abundant roots; clear change into 


8-22 in. Yellowish red (SYR4/6) stony loam; fine sub-angular blocky; 
(20-56 cm.) friable; abundant stones; frequent roots; gradual change into 
22 in. + Reddish brown (2:5YR4/4) stony sandy loam; massive; firm; 


(56cm. +) weakly indurated; abundant stones; roots rare. 

In the cultivated version of this profile the S horizon is identical in 
character to the A horizon described above, but is usually deeper with a sharp 
boundary at its base. The stone content is frequent to abundant and can make 
the soil very difficult to cultivate. A high chroma in the B horizon is in 
keeping with this brown podzolic type of profile but is not always obvious, 
especially in the redder versions. The C horizon is usually very stony and 
may be the rock in situ. u 
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EWELAIRS SERIES 


The Ewelairs series is a peaty gleyed podzol with thin iron pan and amounts 
to 6-9 per cent of the association. The slightly impeded drainage in this soil 
is occasioned either by a fine-textured drift—such as the parent material of the 
Spott series—or the site which is usually flat or depressional. The vegetation 
is usually a Callunetum with “wet” species. 


Profile Description : 


TOPOGRAPHY flat hill tops and depressions. 

VEGETATION Calluna vulgaris (a and d), Erica tetralix (0), Trichophorum caespi- 
tosum (0), Juncus squarrosus (0). 

DRAINAGE CLASS free below B,. 

Horizon Depth 


H 2-0 in. Very dark brown (10YR2/2) raw humus. 
(5-0 cm.) 
A;(g) 0-1 in. Very dark brown (10YR2/2) organic loam; medium sub-angular 
(0-3 cm.) blocky; firm; high organic content; abundant roots; sharp change 
into 
A2(g) 1-5 in. Brown (7:5YR4/3) fine sandy loam; medium blocky; firm; 


(3-13 cm.) moderate organic content at top of horizon; occasional roots; 
coarse faint pinkish grey (7-S5YR6/2) patches in lower part; root 
mat and water seepage at base; sharp change into 


B, 5 in. Thin iron pan. 
(13 cm.) 

B, 5-9 in. Reddish brown (5YR4/4) loam; weak platy; indurated; occasional 
(13-23 cm.) small sub-rounded stones; occasional roots; no mottles; clear 

, change into 

B; 9-20 in. Weak red (10R4/4) gritty clay loam; weak medium blocky; firm; 

(23-51.cm.) frequent sub-rounded stones; occasional roots; gradual change 
into 
Cc 20 in. + Weak red (10R4/3) gritty clay loam; massive; firm; frequent 


* (Sicm.+) — sub-rounded stones; no roots. 


The dominant characters of this soil are the weakly gleyed and leached 
A horizons and the B, or thin iron pan. The B and C horizons are very 
variable but generally of finer texture than in the Langtonlees series. 


LANGTONLEES SERIES 


An iron podzol, the Langtonlees series is the most extensive podzol and 
makes up 15-6 per cent of the association. Its drainage class is free and it 
usually occurs under a Callunetum. 


Profile Description 


_TOPOGRAPHY hilly. 

VEGETATION Calluna vulgaris (a and d), Vaccinium myrtillus (f), Empetrum 
nigrum (0), Deschampsia flexuosa (0). 

DRAINAGE CLASS free. 

Horizon Depth 


H 3-0 in. Very dark brown (10YR2/2) raw humus; medium blocky; firm; 
(8-Ocm.) ° frequent white rounded quartz grains; abundant roots; clear change 

into 
Az 0-5 in. Very dark grey-brown (10YR3/2) fine sandy loam; angular blocky; 


(0-13 cm.) friable; moderate organic content caused by organic staining 
especially at base of horizon; abundant small stones; abundant 
roots; sharp change into 
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B, 5-6in. Dark reddish brown (2-5YR3/4) gritty loam; humus-iron pan; 
(13-15 cm.) weakly cemented; sharp change into 
B2. 6-13 in. Yellowish red (5YR4/6) loam; fine blocky; friable; abundant 


(15-33 cm.) rounded stones; frequent roots; clear change into 
B; 13-24 in. Reddish brown (SYR4/4) sandy loam; massive; weakly indurated; 
(33-61 cm.) very abundant rounded stones; occasional roots; gradual change 
into 
Cc 24 in. + Reddish brown (2:5YR4/4) gritty sandy lodm; weathered conglo- 
(61cm. +)  merate. 


As with most of the series within the Lauder Association the red hue of the 
horizons increases with depth. The raw humus of the surface horizon seldom 
carries an L or F layer, due to the extensive heath burning which is practised. 
In places even the H horizon is completely removed by burning, in which case 
Nardus stricta replaces Calluna vulgaris as the dominant species, and on steep 
slopes soil erosion may be initiated or accelerated. The A, horizon has the 
usual dark greyish colour of a podzol and is sometimes heavily stained with 
organic matter; any small stones present are leached to a similar colour. 
The illuvial horizons are represented by three parts; the upper or B2, 
horizon is a humus-iron pan, sometimes with incipient thin iron pan included, 
the main B,, horizon has the high chroma associated with free iron oxides, 
while the lower B, horizon is less brightly coloured. If the B; horizon is not 
too stony it usually shows weak induration. The C horizon consists of the 
rock itself or very stony drift of local origin. 


SPOTT SERIES 


The Spott series forms 10-8 per cent of the association and is the main 
arable soil. As the name suggests, its main extent is just south and east of 
Spott; it also occurs around Oldhamstocks. The Spott series is classified as a 
brown forest soil with gleyed B and C horizons, though in many cases the 
gleying is minimal and mainly in the B horizons. This series is also considered 
locally to be a “Dunbar red soil”. 


Profile Description 


TOPOGRAPHY undulating. 
‘VEGETATION arable crop. 
DRAINAGE CLASS imperfect. 
Horizon Depth 
Ss 0-11 in. Reddish brown (SYR4/4) loam; coarse blocky; firm; moderate 
(0-28 cm.) organic content; occasional rounded and sub-rounded stones; 
abundant roots; sharp change into 
B.(g) 11-21 in. Reddish brown (2:5YR4/4) clay loam; coarse prismatic; plastic; 
(28-53 cm.) frequent stones; frequent roots; many pinkish grey (7-SYR6/2) 
ped faces and streaks; frequent yellowish red (SYR5/8) mottles; 
: gradual change into 
Bs 21-33 in. Reddish brown (2:5YR4/4) clay loam; massive; firm; frequent 
(53-84cm.) stones; occasional roots; few pinkish grey (7-SYR6/2) streaks and 
mottles as in B2(g); occasional manganiferous staining; gradual 
change into 
Cc 33 in. + Weak red (10R4/3) sandy clay loam; massive; firm; frequent 
(84cm. +) stones; no roots; few pinkish grey (SYR6/2) mottles and streaks; 
many black manganiferous stains. 


88 Soils round Haddington, Eyemouth, etc. 


The depth of the S horizon seldom exceeds 11 inches (28 cm.) and the 
horizon has a moderate stone content. The colour of the B horizons is 
distinctly red and often obscures what little mottling there is. Prismatic 
structure is usual but it may be coarse blocky in the B,(g) or massive in the 
B, horizon, which is sometimes more strongly mottled than has been indicated 
above. The stone content of the B and C horizons is variable, but is usually 
frequent in the C horizon where a high sandstone content often causes a 
coarser texture and freer drainage. 


LYLESTONE SERIES 


Developed on a similar parent material to the Spott series and of similar 
extent (11 per cent of the association), the Lylestone series occurs mainly 
to the east of Longformacus and in small scattered patches elsewhere. Most 
of the series, being poorly drained, is left under permanent reseeded pasture or 
a poor semi-natural grassland containing many “‘wet”’ species. 


Profile Description 


TOPOGRAPHY flat or depressional. 
VEGETATION Nardus stricta (a and d), Agrostis tenuis (a), Juncus acutiflorus (f), 
Holcus lanatus (£), Festuca spp. (f), Deschampsia caespitosa (f). 
DRAINAGE CLASS poor. 
Horizon Depth 
Aig 0-9in. Grey-brown (10YR5/2) silt loam; fine blocky; plastic; moderate 
(0-23 cm.) to high organic content; occasional small stones; abundant roots; 
few yellowish red (SYR4/6) mottles associated with root channels; 
sharp change into 
Asg 9-16in. Pale yellow (SY7/3) silty clay loam; coarse blocky; plastic; low 
(23-41 cm.) organic content; occasional small much-weathered stones; abundant 
Toots, many dead; many coarse and fine reddish yellow (SYR6/8) 
mottles; clear change into 
Bog 16-26in. Reddish brown (SYR5/4) clay loam; coarse prismatic; plastic; 
(41-66 cm.) frequent much-weathered stones; frequent roots, many dead; 
many coarse strong brown (7-SYR5/8) mottles and pinkish grey 
(SYR6/2) streaks; gradual change into 
Cg 26 in. + Reddish brown (2-5YR5/4) clay; massive; plastic; abundant 
(66cm. +) stones, less weathered than above; frequent roots, many dead; 
yellowish red (SYR4/6) mottles and light grey (1OYR7/1) streaks; 
black manganiferous staining. 


This soil is predominantly a surface-water gley with the most intense 
mottling present in the A and B horizons. The profile described above 
verges on the very poor drainage class, and when found in a hollow may also 
have ground-water gley features. The absence of red hue in the A horizons 
is typical, indicating strong gleying and leaching. With the exception of the 
surface, coarse structure is usual, often with most of the root development 
between the peds. Though not verified, the humus form in the A,g horizon 
is most probably moder with a considerable colloidal fraction which also 
affects the A,g horizon. 


WAKENWAY SERIES 


The Wakenway series, a peaty gley, is the least extensive series, amounting 
to only 5-6 per cent of the association, and is found in small areas on the hill 
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ground. It is classed as having a poor drainage, but local patches are very 
poorly drained. 


Profile Description 


TOPOGRAPHY flat and depressional sites on hilly ground. 

VEGETATION Calluna vulgaris (a and d), Nardus stricta (a), Trichophorum caespi- 
tosum (a), Juncus squarrosus (f), Empetrum nigrum (f), Erica tetralix 
(f), Vaccinium myrtillus (0), Dicranium scoparium (f). 

DRAINAGE CLASS poor. 

Horizon Depth 


F 9-8 in. Decomposing litter. 
(23-20 cm.) ; 
H 8-0 in. Black peat; sharp change into 
(20-0 cm.) 
A2,g  0-7in. Grey (10YR5/1) silt loam; medium blocky; plastic; low organic 
(0-18 cm.) content; occasional stones; abundant roots; clear change into 
B.g = 7-13 in. Reddish brown (2-5YR4/4) clay loam; coarse blocky; plastic; 


(18-33 cm.) abundant stones; frequent roots; many pinkish grey (5SYR6/2) 
streaks and occasional yellowish red (SYR5/8) mottles; gradual 
change into 

Cg 13 in. + Reddish brown (2-5YR5/4) clay loam; massive; plastic; abundant 

(33cm. +) stones; occasional roots, many dead; mottles as in B,g decreasing 

with depth; black manganiferous staining. 


Once again this profile exhibits surface-water gleying, but with a peaty 
surface acting as a “wet sponge” throughout the year. The red colour is 
entirely absent in the organic and eluvial horizons. As in the Lylestone 
series, the profile may show A,g and B3g horizons, and it has a variable stone 
content. At higher altitudes this series often merges into peat where poorer 
drainage prevails. 


SKELETAL SOILS 
A very small area of skeletal soil occurs on Doon Hill east of Spott. 


The Minto Association 


Small areas of the Belses series (1:2 sq. miles) and the Minto series 
(0-5 square mile) occur at Soutra Mains, Blegbie, and Muirtoun near Long- 
formacus. Developed on a mixed till surrounded by other drifts they are very 
variable soils. The reader is referred to the memoir for the area to the south 
of this map (Ragg, 1960) for full descriptions of the two series. 


The Priestlaw Association 

Soils of this association are of small extent covering only 0-2 per cent of the 
area (1-1 square miles). They occur on hybrid intrusive igneous rocks at 
Priestlaw and Cockburn Law in the Lammermuir Hills. Descriptions of the 
parent materials can be found on p. 34. 


PRIESTLAW SERIES 


The Priestlaw series, a freely drained brown forest soil, forms almost 
90 per cent of the association. Small parts of it have been cultivated or 
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reseeded, but it is usually found under a semi-natural grassland. The 
parent material is weathered granodiorite. 


Profile Description 


TOPOGRAPHY hilly to gently undulating. 
VEGETATION Festuca ovina (a and d), Agrostis spp. (a), Trifolium repens (f), 
Thymus drucei (£), Galium saxatile (0), Potentilla erecta (f). 
DRAINAGE CLASS _ free. P 
Horizon Depth , 
A 0-9 in. Dark reddish brown (SYR2/2) loam; fine crumb; friable; low 
(0-23 cm.) organic content; occasional small angular granodiorite fragments; 
abundant roots; sharp change into 
B 9-17 in. Reddish brown (SYR4/4) gritty loamy sand; weak medium crumb; 
(23-43 cm.) friable; occasional dusky red (10R3/4) 2-3 mm. veins; occasional 
roots; gradual change into 
Cc 17 in. + Brown (7:-5YR4/4) gritty loamy sand; massive; weakly indurated; 
(43cm. +)  noroots; frequent veins as above. 


This soil also occurs under a Calluna-Nardus—Agrostis association of 
plants, and in this case the A horizon has a higher organic content and darker 
colour. The B and C horizons are usually weathered in situ and still show 
the original rock veining in places. Where rock weathering is less well 
developed this soil has a much shallower profile. 


MUNGO SERIES 


Forming 8 per cent of the association, the Mungo series is only found near 
Priestlaw. It is a gley of variable character and contains peaty gley, peat and 
alluvial patches too small to delineate. 


Profile Description 


TOPOGRAPHY gently undulating. / 
VEGETATION Agrostis tenuis (a and d), Juncus conglomeratus (la), Deschampsia 
caespitosa (f), Galium saxatile (f), Potentilla erecta (f), Carex ovalis 
(if), Nardus stricta (0), Festuca spp. (0). 
DRAINAGE CLASS poor. 
Horizon Depth 
Ag 0-8 in. Dark reddish brown (SYR3/2) loam; medium blocky; plastic; 
(0-20 cm.) moderate organic content; no stones; abundant roots; occasional 
distinct reddish brown (SYR4/4) mottles and root channels; clear 
change into 
Beg 8-16in. Light brown-grey (2-SY6/2) clay loam; plastic; coarse prismatic; 
(20-41 cm.) occasional small weathered fragments of greywacke, abundant 
. highly weathered granodiorite fragments; prominent yellowish red 
(SYR4/6) mottles; gradual change into 
B3g 16-24 in. Brown (7-SYR5/2) clay loam; massive; plastic; abundant weathered 
(41-61 cm.) stones as above; frequent dead roots; frequent prominent coarse 
yellowish red (SYR4/6) root channels and mottles; frequent grey 
(SYRS5/1) mottles; gradual change into 
Cg 24 in. + Grey (7-5YR5/0) gritty loam; massive; firm; abundant weathered 
(61cm. +) stones as above; prominent yellowish red (SYR4/6) and brown 
(7-SYR4/4) mottles; wet. 


Profiles such as that described above are always strongly gleyed both by 
surface and ground water. Structure is always coarse and can even be 
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massive in the B,g horizon. Where the till is derived from finer-textured 
parent rock, and in alluvial patches, the texture of the horizons is silty or fine 
sandy. 


SKELETAL SOILS 


Skeletal soils occur on the very hard and more acid adamellite of Stoneshiel 
Hill. 


The Smailholm Association 


One of the smaller associations, Smailholm Association is represented 
by only one series which occurs near Tanderlane, Garvald, and covers 0-2 
per cent of the area (1-1 square miles). Full description of the Smailholm 
series has been given in a previous memoir (Ragg, 1960). 


The Stirling Association 

Soils of this association occur extensively in the Lower Forth valley where 
they were first mapped. In East Lothian only one series, the Cauldside, is 
present, covering 3-82 square miles or 0-77 per cent of the area. It occurs 
on the coastal plain north of East Linton between Markle and Lochhouses 
and in isolated patches at Tynefield and Dirleton. 

The parent material of the Carse lands and alluvial flats of the Forth near 
Stirling consists of blue-grey silty clays, but in this area it is not as dark in 
colour and often has a higher fine sand content. 

Only one series occurs in East Lothian namely Cauldside series (imperfectly 
drained). The Stirling series itself is poorly drained and has been mapped 
on Sheets 39 and 48. 


CAULDSIDE SERIES 


The Cauldside series is a brown forest soil with gleyed B and C horizons. 
Although imperfectly drained, it approaches the poorly drained drainage class 
and examples of a poorly drained soil akin to Stirling series may be found in 
places, usually near a burn or ditch and where the ground-water table is 
higher. Most of this series is left under permanent grass, owing to its 
intractability, but where the fine sand content is higher, as at Lochhouses, 
the soil is put to arable use. 


Profile Description 


TOPOGRAPHY flat. 

VEGETATION permanent grass. 

DRAINAGE CLASS imperfect. 

Horizon Depth : ; 

S 0-7 in. Dark grey-brown (10YR4/2) silty clay; medium blocky; plastic; 

(0-18 cm.) low organic content; occasional small stones and coal, bone and 

shale fragments; abundant roots; sharp change into 

B,(g) 7-18 in. Brown (10YR4/3) silty clay; plastic; strong coarse prismatic; no 

. (18-46 cm.) stones; abundant roots between ped faces, occasional within; 
strong brown (7-5YR5/6) and light brown-grey (LOYR6/2) mottles; 
gradual change into 
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B,(g) 18-30 in. Brown (10YR5/3) silty clay; strong coarse prismatic; plastic; no 
(46-76 cm.) stones; frequent roots between ped faces, occasional within; 
many strong brown (7:5YR5/6) and grey (1OYR5/1) streaks and 
mottles; gradual change into 
Cig) 30 in. + Dark grey (10YR4/1) silty clay; prismatic structure still present 
(76cm. +) but being replaced by laminar structure as a result of varving; 
plastic; no stones; occasional live roots, frequent dead fibrous 
roots; few strong brown (7-5YR5/6) mottles and grey (LOYR5/1) 
streaks near top of horizon. 

The shallowness of the S horizon is typical; many of the fields have not 
been ploughed within living memory, though it is obvious that those that have 
been ploughed or gyro-tilled produce a distinctly better sward—some can 
even be cropped. The strong prismatic structure in the B,(g) and B,(g) 
horizons is ubiquitous, and considerable shrinkage of the peds occurs during 
the dry season. Cracks up to an inch across into which a hand can be placed 
or an animal stumble often occur at the surface. The profile described above 
is dominantly a surface-water gley with gleying decreasing in the C horizon, 
but near some of the drainage courses and ditches ground water often 
produces a more strongly gleyed C(g) or Cg horizon. 


The Tynehead Association 


The Tynehead Association is one of the smaller associations covering 
6:1 square miles or 1-2 percent of the area. It occurs only in the south-western 
part of Sheet 33 between Crichton and Blackshiels and is bounded in the south 
by the Ettrick Association of the Southern Uplands. 

The parent materials of this association are derived from Calciferous 
Sandstone Measures together with some Ordovician greywackes. The freely 
drained Salvandi and Falamoor series are developed on thin sandstone or 
sandstone-rich drift, while the Frostineb and Tynehead series occur on a 
medium-textured till derived from arenaceous sediments. Near meltwater 
channels and fluvioglacial deposits the surface layer of the till often contains 
rounded stones and partially sorted lenses. 

The soils are all of relatively low base status and pH, many having been 
reclaimed from acid, peaty topped and podzolized soils. Lime and phosphate 
requirements on all the soils of the association are high. Most are light in 
texture and easily cultivated, but are generally kept under a long ley for sheep | 
or cattle. 


FALAMOOR SERIES 

Falamoor series comprises only 6-6 per cent of the association and is 
confined to the northern fringe of the Fala Flow peat bog. It is a peaty 
podzol under a heath vegetation of a low stock carrying capacity. 


Profile Description 
SLOPE flat. 
VEGETATION Calluna vulgaris (d), Carex nigra (a), Juncus squarrosus (f), Festuca 
ovina (If), Deschampsia flexuosa (0). 
DRAINAGE CLASS free below By. 
Horizon Depth 
H 10-0 in. Black peaty humus with occasional bleached quartz grains. 
(25-0 cm.) 
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A.g 0-6in. Dark brown (10YR4/3) with very dark grey-brown (10YR3/2) 
(0-15 cm.) organic staining; sandy loam; weak blocky; firm; moderate 
organic content; abundant roots, many dead; occasional small 
stones of Carboniferous sandstone and Ordovician greywacke; 

sharp change into 


B, 6 in. js in. (1-5 mm.) thin discontinuous iron pan. 
(15 cm.) 
B.(g) 6-1! in. Dark brown (7-5YR4/4) fine sandy loam; weak blocky; firm; 
(15-28 cm.) occasional stones; few strong brown (7-SYR5/8) mottles; clear 
change into 


Bs 11-22 in. Dark brown (7-SYR4/4) sandy loam; massive; very firm; strongly 

(28-56cm.) indurated; no roots; frequent small stones, mostly greywacke; 
gradual change into 

Cc 22 in. + Reddish brown (SYR4/4) sandy loam; massive; firm; weakly 

(56cm.+) indurated; stones as above; occasional ochreous and grey streaks. 


The H and A horizons are wet or moist throughout the year and the gley 
features often extend below the iron pan into the B, horizon, as described 
above. Induration is common in the B, horizon and sometimes in the B, 
horizon if the gleying is weak. 


SALVANDI SERIES 


Salvandi series forms only 3 per cent of the association. It is a dark- 
coloured sandy-textured soil which has been reclaimed from the less peaty 
versions of Falamoor series. The drainage class is free. 


Profile Description 


SLOPE gentle. 
VEGETATION long grass ley. 
DRAINAGE CLASS free. 
Horizon Depth 
s 0-11 in. Dark brown (7:S5YR3/2) sandy loam; weak fine blocky; very 
(0-28 cm.) friable; moderate organic content; abundant roots; occasional 
rounded and sub-rounded stones; sharp but undulating change into 
B 11-18 in. Strong brown (7-5YR5/6) sandy loam; weak medium blocky; 
(28-46 cm.) | very friable; organic content low except in worm burrows; frequent 
roots; frequent small stones; gradual change into 
B3 18-24 in. Brown (7-5YR5/4) sandy loam; massive; firm; weakly indurated; 
(48-61 cm.) no roots; abundant small rounded and sub-rounded stones 
including greywacke, acid and basic igneous and Carboniferous 
sandstones. 
Cc 24 in. + As above but more strongly indurated. , 
(61 cm. +) 


Occasionally fragments of thin iron pan can be detected in the profile. 
The B and C horizons are very similar to those of the Falamoor series and 
are evidence of the past history of podzolization in this soil. Unless heavily 
limed the soil is an acid one, with a low phosphorus status. 


TYNEHEAD SERIES 


Tynehead series accounts for just over half the association and covers most 
of the cultivated ground. It is an imperfectly drained brown forest soil and 
like the other soils of the association has a loamy texture. 
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Profile Description 


SLOPE gentle. 
VEGETATION grass ley. 
DRAINAGE CLASS _ imperfect, 
Horizon Depth 
Ss 0-11 in. Dark grey-brown (10YR4/2) sandy loam; medium blocky; friable; 
(0-28 cm.) abundant roots; moderate organiccontent; occasional small stones; 
clear boundary. 
A2(g) 11-15 in. Brown (7:5YR5/4) sandy loam; weak blocky; friable; organic 
(28-38 cm.) matter present in worm burrows; roots frequent but mainly 
confined to worm burrows; frequent stones of greywacke and red 
and white sandstones; coarse faint yellowish red (SYR5/6) mottles; 
sharp change into 


B, 15 in. Weak thin iron pan. 
, (38 cm.) 
B.(g) 15-23 in. Reddish brown (SYR4/4) sandy clay loam; weak coarse prismatic; 


(38-58 cm.) weakly indurated; firm; occasional roots; frequent stones; 
strong brown (7-SYR5/8) and pinkish grey (7-5YR6/2) mottles and 
streaks; gradual change into 

B3(g) 23-30 in. Dark reddish grey (SYR4/2) gritty sandy clay loam; massive; 

(58-76 cm.) firm; indurated; roots rare; abundant fragments of sandstone and 

greywacke; gradual change into 
Cig) 30in. + As above but weakly indurated. 

(76 cm. +) 

The dark colour and sandy loam texture of the S horizon are typical of this 
series and the thin iron pan and brown or grey-brown A,(g) horizon described 
above are not unusual. Induration severely restricts root development and in 
some cases causes gleying in the horizons above. In hollows and near the 
boundary with the Frostineb series the texture of the C(g) horizon may be a 
clay loam, whereas on higher and concave sites the texture is often a loam 
or sandy loam. 


‘ 


FROSTINEB SERIES 

Frostineb series forms 35 per cent of the association and is widespread 
at Tynehead, Blackcastle, West Mains of Blackshiels and Fala Mains. It is 
poorly drained and developed on till which is slightly more clayey than that 
of the Tynehead series. Most of the series has been cultivated and now 
supports a long ley. At Blackcastle and West Mains an uncultivated version 
exists. ; 


Profile Description 


SLOPE gentle. 
VEGETATION long ley. 
DRAINAGE CLASS poor. 
Horizon Depth 
Ss 0-11 in. Very dark grey-brown (10YR3/2) loam; weak medium crumb; 
(0-28 cm.) friable; moderate organic content; abundant roots; occasional 
, small stones; few fine dark reddish brown (SYR3/4) mottles, 
. mainly around roots; clear change into 
,Azg 11-18 in. Light yellowish brown (JOYR6/4) loam with sandy loam lenses; 
(28-46cm.) weak coarse blocky; friable; low organic content; frequent roots; 
many rotten sandstone fragments and small rounded quartz pebbles; 
few dark reddish brown (SYR3/4) mottles associated with roots; 
frequent coarse brownish yellow (10YR6/6) mottles; clear change 
into 


PLATE III. 


Fraserburgh Association. 
Fraserburgh Series. 


A freely drained profile developed on 

raised beach calcareous sand (the knife 

is inserted into a bed of comminuted 

shells), Fraserburgh series is classified as 
a brown calcareous soil. 


PLATE IV. 


Winton Association. 
Winton Series. 


An imperfectly drained soil on till 

derived from Carboniferous sediments, 

this is an important arable soil of the 
Lothian Plain. 
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Bog 18-25 in. Reddish brown (SYR4/3) sandy clay loam; coarse blocky or pris- 
(46-64 cm.) matic; firm; roots rare; frequent weathered sandstone fragments; 
strong brown (7-5YR5/8) streaks and mottles, light brown-grey 
(1OYR6/2) ped faces; gradual change into 
Cg 25 in. + Reddish brown (SYR4/3) sandy clay loam with gritty sandy loam 
(64cm. +) lenses; massive; no roots; frequent weathered sandstone fragments, 
greywacke also present; yellowish red (SYR4/6) patches and pinkish 
grey (SYR6/2) mottles. 


- The S horizon is generally a loam but a sandy loam texture is not unusual. 
The B.g horizon is almost always a sandy clay loam with coarse texture, while 
the Cg is massive and may be a clay loam. Colour is variable—the reddish 
brown of the lower horizons described above may not always be present. 
Brown (7:5YR4/2) or grey-brown (10YR5/2) colours have been noted in the 
Cg horizon. 


CAKEMUIR SERIES 


Cakemuir series forms only 0-3 square mile or 5-5 per cent of the association. 
It is a peaty gley found around Fala Flow peat moss. 


Profile Description 


SLOPE flat. 

VEGETATION Eriophorum vaginatum (d), Calluna vulgaris (a), Erica tetralix (f), 
Sphagnum sp. (a). 

DRAINAGE CLASS very poor. 

Horizon Depth 


H 11-0 in. Black peaty humus, 
(28-0 cm.) ; 
Azg 0-6in. Dark brown (7:-5YR3/2) sandy loam; very coarse blocky; firm; 


- (0-15 cm.) high organic content; frequent roots, mostly dead; occasional large 
: sandstone fragments; much organic staining; gradual change into 
B2(g) 6-16 in. Dark grey-brown (2:5Y4/2) sandy clay loam; very coarse prismatic; 
(15-41.cm.) firm; occasional roots; occasional small stones weathered to 
greenish grey (SBG6/1); few faint ochreous mottles around roots; 
: gradual change into 

Cg 16 in. + Grey-brown (2-5Y5/2) sandy loam; massive; friable; roots rare; 

(41cm. +) occasional small stones; no mottles. 


The absence of mottling is often noted in this profile, the gleying being 
indicated by the grey and greenish grey colours. Rooting is poor except in 
the H horizon; even in the A,g horizon many roots are dead. The stones are 
all highly weathered. 


The Whitsome Association 

The soils of the Whitsome Association cover only 1:7 per cent of the area 
(8-5 square miles) and are continuous with the soils of Whitsome Association © 
in southern Berwickshire which have been described previously (Ragg, 1960). 
Details of the parent material are given on p. 41. The distribution of the 
Whitsome Association is restricted to the south-east corner of Sheet 33/34. 

Two series and one soil complex are represented, the Whitsome series 
being the most extensive; the Horndean series and the Whitsome complex 
cover very small areas. 
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WHITSOME SERIES 


The Whitsome series covers 7-0 square miles or 83-3 per cent of the 
association and is almost all used as arable land. This soil is regarded as a 
clayey soil of high fertility and soil analyses bear this out. It is classed as a 
brown forest soil with gleyed B and C horizons and is imperfectly drained. 


‘Profile Description 


SLOPE gentle. 
VEGETATION arable crop. 
DRAINAGE CLASS imperfect. 
Horizon Depth 
Ss 0-11 in. Dark reddish brown (SYR3/3) clay loam; medium blocky; friable; 
(0-28 cm.) low organic content; abundant roots; occasional small stones; 
clear change into 
B.(g) 11-21 in. Dark reddish grey (SYR4/2) clay loam; coarse prismatic; firm 
(28-53 cm.) (plastic when wet); frequent stones; occasional fine roots; fine 
yellowish red (SYR5/8) mottles; gradual change into 


B,(g) 21-30 in. Dark reddish brown (2-5YR3/4) clay loam; massive; firm; frequent 
(53-76 cm.) stones; roots rare; faint ochreous mottles; gradual change into 
Cig) 1 30in. + As above with abundant weathered fragments of mudstone and 


(76cm. +) _ shale. 


The horizon textures are variable depending largely upon the proximity 
of the D horizon, which sometimes replaces the C(g) or C(g) and B(g) 
horizons. If the D horizon is a shale or mudstone the soil textures are clayey; 
if a sandstone the textures are more sandy. Soils of clay texture in the B and 
C horizons are found south of the Whiteadder Water near Broadmeadows 
House. 


HORNDEAN SERIES 


The Horndean series, a calcareous gley, covers less than 0-1 square mile 
and is described in a previous memoir (Ragg, 1960). 


WHITSOME COMPLEX 


Whitsome complex, occurring along the Northumberland coast and at 
Craigswalls and Hutton Castle, covers 1-4 square miles or 16-4 per cent of the 
association. The complex has also been fully described previously 
(Ragg, 1960). 


The Winton Association 


The soils of Winton Association are now considered to be included within 
the Rowanhill Association first described by Mitchell and Jarvis (1956) in 
Ayrshire. Correlation has shown that soils of the Rowanhill Associa- 
tion are widespread in the Midland Valley of Scotland and possibly occur 
in England also. 

The association is the second largest, covering 56-5 square miles or 11-4 
per cent of the area, and is confined to the Lothian Plain. 
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The association extends from Tranent and Pathhead in the west to Dunbar 
in the east with an isolated area south-west of North Berwick. Two small 
patches also occur, one a mile east of Blackshiels (Fala) and the other at 
Kidlaw. 

The parent material of this association is a mixed till formed from 
Carboniferous sediments with some lavas (p. 37). Typically at profile depth 
(approx. 48 in., 122 cm.) it is a reddish brown clay. Variation does occur, 
and in the western areas, over coal-bearing strata, the till is darker and 
greyer in colour due to elemental carbon. This area of darker till occurs 
between a line through Pathhead, Pencaitland, Macmerry and Cockenzie 
and the western limit of the map. The other strata beneath this area, though 
containing few limestones, are calcareous in part, and even the shales may 
contain up to 10 per cent calcium carbonate. Where rock is near the surface, 
e.g. near Tranent, Macmerry and Ormiston Hall, it may also have an effect 
on the soil, though at Big Wood, West Saltoun, the sandstones yield a 
siliceous parent material. , 

Surrounding the area mentioned above are limestones of the Lower 
Limestone Group. These undoubtedly contribute free calcium carbonate 
to the till between Longniddry, Gladsmuir, East Saltoun, Easter Pencaitland, 
Peaston and Crichton and, to some extent, to the east of the outcrop although 
fragments of limestone are not often obvious here and do not appear in stone 
counts. At Crichton House, Whitburgh Mains (Muttonhole), West Peaston, 
East Saltoun, Saltoun Middle Mains, Herdmanstonand Longniddry, however, 
the clayey till is absent or very thin and the local limestones have a marked 
effect upon the soil morphology and status of fertility (p. 180). 

Two outliers of Winton series occur, one east of Blackshiels (Fala) and the 
other at Kidlaw. In both cases very large blocks of erratic limestone are 
present. At Kidlaw the area is underlain by shattered limestone with small 
pockets of Winton-type till around it, while at Blackshiels there is one square 
’ mile of Winton series on till containing two hillocks with shattered limestone. 

Macmerry series and Butterdean series are developed on a surface material 
of partially sorted till which is itself derived from and overlies the clay or clay 
loam till described above. v 

The soils of this association comprise one of the largest areas of arable 
land in East Lothian; Winton and Macmerry series are the two most import- 
ant series. These series are formed under a similar climate with an annual 
rainfall of 25 to 27-5 inches—fractionally higher than the other main arable 
soil group, Kilmarnock Association. Investigations by Smith (1962) indicate 
that the crop yield potential of Winton series may be lower than that of 
Kilmarnock series. Many of the small holdings in the county are situated 
on this association at Haddington and Pencaitland, though most of the 
association is under arable farming. 


WINTON SERIES 


Winton series (Colour Plate IV) accounts for just over 65 per cent of the 
association and is regarded agriculturally as a “‘heavy”’ soil. Chemical data, 
particularly for pH, are variable on this series. The pH of the C horizon ranges 
from 4-7 to 8-5, which may be due to variable limestone content, but is more 
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likely caused by varied liming programmes. Under old woodland the pH at 
depth is invariably low. Rock outcrops affect this series, as has been 
mentioned above; this has been noted west of Tranent, around Ormiston 
Hall, West Saltoun, Wintonhill and Setonhill. South of Longniddry and at 
Saltoun Middle Mains, West Peaston and south and east of Whitburgh 
Mains, the solid rock near the surface is limestone. Sometimes this is a hard 
crystalline limestone which yields a stony soil, or it may be cementstone or 
impure limestone, which produces a high content of clay upon weathering 
and gives rise to heavy soils. All the limestone-bearing soils in this area behave . 
differently from the rest of the series, and in fact form a small soil complex 
within the association. High natural pH may give rise to fixed phosphate and 
trace element troubles in crops. 

The Winton series, a brown forest soil with ee B and C horizons, 
makes up almost two thirds of the association. As a “heavy” soil it is 
generally under an arable rotation with a three years ley, although it is used 
by some for intensive cash cropping. Small enclaves (< 5 acres) of Macmerry - 
series occur within the Winton series, but these cannot be delineated with the 
mapping scale of 1 : 25,000. 


Profile Description (uncultivated) 


SLOPE flat. 

VEGETATION Secondary birch wood—Betula pubescens (d), Quercus sp. (0), 
Lonicera periclymenum (a), Dryopteris austriaca (f-0), D. filix-mas 
(f), Rhytidiadelphus squarrosus (£). 

DRAINAGE CLASS _ imperfect. 

Horizon Depth 


L/F  1-Oin. Leaf litter. 
(3-0 cm.) 
A 0-8 in. Dark grey-brown (10YR4/2) sandy clay loam; fine sub-angular 


(0-20 cm.) blocky; friable; moderate organic content; abundant roots; 
occasional stones; worms active; clear boundary but irregular due 
to worm activity. 


B.(g) 8-15 in. Brown (10YR5/3) clay loam; coarse blocky; plastic; frequent roots; 
(20-38 cm.) low organic content except in worm burrows; stones frequent; 
many reddish yellow (7-SYR6/8) mottles and grey-brown (10YR5/2) 

ped faces; gradual change into : 
B3(g) 15-22 in. Reddish brown (SYR5/4) clay loam; coarse prismatic; plastic; 
(38-56cm.) occasional roots; frequent stones; many yellowish red (SYR5/8) 


mottles and light brown-grey (2-5Y6/2) ped faces; faint mangani- 
ferous staining; gradual change into 


Ci) = 22in. + Weak red (2-5YR4/2) clay; coarse prismatic; plastic; roots rare; 


(56cm. +) frequent stones; faint yellowish red (SYR5/8) mottles and greyish 
ped faces and streaks; strong manganiferous staining. 


This profile, from a birch section of unknown age in Cuddie Wood 
(NT466713), is representative of the uncultivated parts of the series. The A 
horizon is of variable thickness and has a humus form of the mull type. In 
other respects the profile is similar to the cultivated example below. The pH 
and base exchange capacity, however, are much lower. 
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Profile Description (cultivated) 


SLOPE gentle to moderate. 
VEGETATION arable crop. 
DRAINAGE CLASS _ imperfect. 
Horizon Depth 
s 0-12in. © Brown (7-SYR4/2) sandy clay loam; medium blocky; friable; 
(0-30 cm.) moderate organic content; frequent small stones; abundant roots; 
no mottles; clear change into 
B.(g) 12-18 in. Pinkish grey (7-5YR6/2) clay loam; coarse prismatic; plastic; 
(30-46 cm.) no organic matter; occasional roots; frequent stones; many strong 
brown (7-SYR5/8) mottles; gradual change into 
B3(g) 18-28 in, Grey-brown (7-SYR5/1) clay loam; coarse prismatic; plastic; no 
(46-71 cm.) organic matter; rootsrare; frequent stones; frequent strong brown 
(7-5YR5/6) mottles; gradual change into 
Cig) «28 in. + Grey-brown (7: 5YR3/1) clay loam; massive; firm; no roots; 
(7icm. +) frequent stones; brown (7:-5YR5/4) mottles. 


The colours of the soils of this series are variable. The C(g) horizon base 
colour ranges from weak red (2-SYR4/2) at Cuddie Wood to very dark 
_ grey-brown (2:5Y3/2) at Lempock Wells. Hues of 10YR are common 
between Tranent and Pencaitland where the profile is indistinguishable 
from Caprington series of the Rowanhill Association in Ayrshire (Mitchell 
and Jarvis, 1956). Near Gladsmuir and to the west of Sheet 33 SYR hues are 
common. Soil pits only a few yards from one another can vary in hue quite 
markedly. The hue of the parent till naturally has a distinct influence on the 
A and B horizon colours, though organic matter often makes the hue of the 
surface horizon less red than that of those below. The other main morpholo- 
gical characteristics are fine texture, a structure blocky in the S horizon 
(Plate 14) and prismatic in the B(g) horizons, and a C horizon which is 
usually massive. Gleying is at a maximum in the B,(g) horizon. Mottling is 
intense in the B horizons and is sometimes present under old grass in the S 
horizon, indicating that in some places the drainage class comes very close 
to being poor rather than imperfect. 


MACMERRY SERIES 


Macmerry series makes up 34 per cent of the association and occurs 
mainly between Port Seton and Macmerry and below Gladsmuir and 
Haddington; other patches occur east of Haddington, near Gullane, and at 
Pathhead. Like Winton series it is imperfectly drained and a common arable . 
soil of the Lothians; agriculturally it is regarded as a ““medium” soil of lighter 
texture, the light texture being due to the partially sorted drift, described 
above, from which the upper horizons are formed. 


Profile Description 


SLOPE gentle. 
VEGETATION arable crop. 
DRAINAGE CLASS imperfect. 
Horizon Depth 
Ss 0-12 in. Dark grey-brown (10YR4/2) sandy loam; medium blocky; friable; 
(0-30 cm.) moderate organic content; abundant roots; occasional stones, some 
rounded or sub-rounded; no mottles; clear change into 
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B.(g) 12-20 in. Yellowish brown (10YR5/4) sandy loam; coarse blocky; weakly 
(30-51.cm.) indurated; firm; occasional roots; frequent rounded and sub- 
rounded stones; prominent strong brown (7:5YR5/8) mottles; 
coarse pinkish grey (SYR6/2) streaks; occasional small black 
manganiferous concretions; sharp undulating change into 
B3(g) 20-30 in. Reddish brown (SYR5/4) clay loam; coarse prismatic; plastic; 
(51-76cm.) roots rare; frequent stones, larger and less rounded than above; 
frequent strong brown (7:5YR5/8) and pinkish grey (SYR6/2) 
mottles and black manganiferous concretions; gradual change into 
Cig) «30 in. + Reddish brown (SYR5/4) clay loam; massive; firm; stones as 
(76cm. +) above; faint strong brown (7:5YR5/8) mottles and few grey 
(SYR6/1) streaks; manganiferous staining. 


The sharp change in texture at 20 inches (51 cm.) is due to the change in 
drift referred to above. This occurs at differing depths and in many cases the 
Winton-type till of the B;(g) and C(g) horizons is not seen in the profile. 
The colour, as in Winton series, is variable, but the colour of the upper 
more sandy horizons is less dependent upon the colour of the underlying clay 
loam till. Like Winton series the pH is variable, but in general the base 
exchange capacity is lower. Within the partially sorted drift, induration in 
the gritty or sandy B,(g) or B3(g) horizons is not uncommon, and root 
development is restricted to a greater extent than in the non-indurated version. 
Generally the mottling in the B horizons is less intense than in Winton series 
and the drainage class near to freely drained. 


BUTTERDEAN SERIES 


This poorly drained series covering 0-3 per cent of the association is also 
developed on a sandy partially sorted till. It is usually under scrub woodland. 


Profile Description 


SLOPE flat. 

VEGETATION Betula pubescens/B. verrucosa (d), Dryopteris austriaca (a), Lonicera 
periclymenum (a), Holcus mollis (a), Pseudoscleropodium purum (f), 
Galium saxatile (£). 

DRAINAGE CLASS poor. 

Horizon Depth 


L 1-0 in. Fern and beech litter. 
(3-0 cm.) 

Ay 0-1} in. Black (SYR2/1) raw humus; very weak crumb; high organic 
(0-4 cm.) content; no stones; white quartz grains; clear change into 

A2(g) 14-7 in. Grey (SYR5/1) sandy loam; weak medium blocky; friable; 


(4-18 cm.) moderate organic content; occasional small stones; abundant roots; 
faint dark reddish brown (SYR3/4) mottles; streaks of A; material 
present; clear change into 

B.(g) 7-20 in. Light brown-grey (10YR6/2) sandy loam; very weak coarse blocky; 

(18-51 cm.) friable; frequent roots; occasional small stones—many weathered ; 
prominent coarse strong brown (7:SYR5/8) and yellowish red 
(SYR5/8) mottles; pipes of dark reddish brown Gre) material 
around roots; sharp change into 

B3g/Cg 20 in. + Brown (7: 5YR5/4) sandy loam with sandy clay lenses; massive; 
(51cm. +) sandy clay plastic, rest friable; roots rare; occasional weathered 
stones; reddish yellow (7-SYR6/8) mottles in clayey patches; light 
grey (10YR6/1) streaks; black manganiferous staining at 36 in. 
(91cm.) and below. 
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This soil which has ground-water gleying features is generally physically 
wet by comparison with other soils of the district. Gleying features depend 
upon the height above the water table and often occur in the A horizon. 
Reclamation of this series for grazing would in most cases be very difficult 
because of the lack of fall for drains. 


The Yarrow Association 


The Yarrow Association, one of the smaller associations, covers 1-7 
per cent of the area (8-4 square miles). It is represented only by the Yarrow 
series, a freely drained brown forest soil which, because of their common 
parent rock, has similarities to the Linhope series. 

Sorted morainic or fluvioglacial deposits laid down marginally between 
receding ice and the Lammermuir Hills form the parent material of the 
Yarrow Association. The Yarrow series is found on these greywacke-rich 
deposits, mainly south of Gifford, but also occurs in small areas, some of 
which are delineated on the soil map at Cowberryhill (south of Tynehead), 
West Mains of Blackshiels (included within Darvel series), Blegbie, Stob- 
shiel, Lammerloch, Castle Moffat, Stoneypath, Halls, between Reston and 
Ayton, and near the National Boundary east of Foulden. 


YARROW SERIES 


The Yarrow series, covering 8-4 square miles, is used both for arable 
agriculture and for permanent grazing, the latter occurring mainly above 
750 feet. On reseeding, a cocksfoot and ryegrass mixture is usually sown, as 
the drainage of this soil tends to the excessive end of the freely drained class. 


Profile Description 


TOPOGRAPHY moundy. 
VEGETATION cocksfoot and ryegrass pasture. 
DRAINAGE CLASS free. 
Horizon Depth 
S 0-12 in. Dark brown (7:-5YR4/2 and 3/2) sandy loam; strong crumb; 
(0-30 cm.) friable; low organic content; frequent rounded and sub-rounded 
stones; abundant roots; sharp change into 


12-27 in. Strong brown (7:-5YR5/6) stony loamy sand; weak crumb; very 
(30-69 cm.) friable; abundant stones; frequent roots; gradual change into 
27 in, + Brown (7:5YR5/4) gravel; single grain but patches weakly cemented; 


(69cm. +) loose; no roots; sporadic black patches of manganiferous staining. 


The S horizon is of variable depth, often exceeding 12 inches (30 cm.) and, 
providing the organic content is high enough, the structure is usually strongly 
developed. The B horizon, apart from its coarser texture, is similar to the 
weakly structured strong brown B horizon of the Linhope series. The C 
horizon varies from gravel to gravelly loamy sand and is structureless (single 
grain). 


Alluviam 
Alluvium is a sedimentary deposit, a product of the most recent (post- 
glacial) erosion cycle, which is laid down from a suspension in water. By 
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nature it is a sorted deposit with a well-developed modal peak in its grade 
size frequency distribution. The modal grade size may vary from coarse 
sand to clay depending upon the velocity of the water from which it was 
deposited. A variation in texture can occur very rapidly, both in the 
horizontal plane and down the profile. The commonest soil texture of alluvial 
soils is sandy loam, but because of the rapid textural changes, especially in 
narrow valleys, no soil differentiation is made. 


PEAT-ALLUVIUM COMPLEX . 
The term peat-alluvium complex is self-explanatory, referring to a complex 
of usually, lacustrine alluvium and basin peat. The two deposits may be 
interstratified or contiguous, forming a complicated soil pattern. 
The only areas of this complex reproduced on the published maps are 
alongside the Billiemire Burn. 


SALTINGS 


Two small areas of saltings occur around Aberlady Bay and in the estuary 
of the River Tyne and cover 0-3 square mile. The saltings are periodically 
submerged by the tides and extend downwards from the high water mark of 
spring tides almost to the equivalent point reached by neap tides. They 
support a halophytic vegetation which includes Armeria maritima, Plantago 
maritima, Aster tripolium,,Triglochin maritima and Cochlearia officinalis. The 

_parent material is mainly sand, often with a silty surface layer. , 


Peat 


Peat may be defined in general terms as an accumulation of partially, 
decayed plant remains formed under conditions of high rainfall or in poorly 
drained hollows, where excess moisture at the soil surface has inhibited the 
normal aerobic processes of decomposition. Other factors which favour the 
accumulation of peat are low temperature, high acidity and nutrient deficiency, 
all of which reduce microbiological activity. 

Peat differs from other soils in that it is either wholly or largely organic, 
whereas the latter are comprised chiefly of mineral matter with a varying 
organic matter content. No exact line of demarcation can logically or 
consistently be drawn between peats and mineral soils, but for practical 
purposes soils with a surface organic horizon more than 12 inches (30 cm.) deep 
and exceeding 60 per cent organic matter content are mapped as peat. 

Unlike for example the north-east of Scotland, there is little evidence that 
peat has ever been exploited to any great extent in the area under considera- 
tion. Previous cutting seems to have been largely confined to relatively 
remote areas without easy access to the adjacent Midlothian coalfield. 
Nowadays very little peat is cut for domestic use, and as far as is known no 
bogs in this area are being exploited by commercial peat producers. 

Within the area covered by the maps two main types of peat deposit are 
recognizable, viz., basin bogs and high-level blanket bog or hill peat. 
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Typical basin peat deposits occur mainly in low-lying areas and both the 
“lowmoor” and raised-moss stages are normally well developed. Basin peat 
formation is usually initiated under lacustrine or marsh conditions which 
range from eutrophic (mineral rich) to oligotrophic (mineral deficient) 
according to the nature of the drainage water from the surrounding area. 
Peat continues to accumulate under soligenous conditions until the level of 
the bog surface rises above the influence of ground water. Thereafter peat 
forms largely under the influence of rainfall (ombrogenous conditions). 
Reedswamp and aquatic vegetation are replaced by slower-growing species; 
sedges and grasses become less common, the most important peat formers of 
the raised-moss stage being Sphagnum spp. and Eriophorum vaginatum with 
varying amounts of Calluna vulgaris. The formation of high-level blanket 
bog or hill peat is not conditioned primarily by poor drainage but is climati- 
cally induced by high rainfall, high relative humidity and low temperature. 
In contrast to basin peat, hill peat is characterized by its uniformity, and is 
composed throughout mainly of remains of Sphagnum spp., Eriophorum 
vaginatum and Calluna vulgaris. Small developments of basin peat do 
however occur locally within the blanket bog complex. 

Several representative deposits were examined and one—Fala Moor, 
Midlothian—was chosed for more detailed survey. Samples were also taken 
from this deposit for pollen analysis, 


BLANKET BOG (HILL PEAT) 


Moss Law (NT606650) 


This area, typical of extensive tracts of the Moorfoots and Lammermuirs, 
can be classified as shallow high-level blanket bog or hill peat. A traverse of 
nearly two miles covering all altitudes present in the area showed that the peat 
cover seldom exceeds 12 inches (30 cm.) in depth and merges imperceptibly 
into soils of the peaty podzol type. The peat is dark brown in colour, and 
apart from a few twigs of Calluna is amorphous in structure. The degree of 
humification on the von Post scale* ranges from H5 to H7. 

The surface vegetation comprises a mixed dominance of Calluna vulgaris 
and Eriophorum vaginatum. Erica tetralix, Juncus squarrosus and Carex spp. 
are locally abundant and Molinia caerulea, Trichophorum caespitosum, 
Potentilla erecta, Nardus stricta and Sphagnum spp. are occasional to 
frequent. 

Several other traverses made over the hill ground in | widely separated 
localities confirmed the shallow nature of the peat cover, which was nowhere 
more than 16 inches (40 cm.) deep. Although the general distribution and 
stratigraphy of the hill peat in this area conforms to that of typical high-level 
blanket bog, its shallow nature prohibits a clear distinction from associated 
organo-mineral soils. 


* HI-H5 = slightly humified peat 
H6-H7 = medium humified peat 
H8-H10 = strongly humified peat 


H 
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BASIN BOG ’ 
Soutra (Huntershall) (NT475578) 

This deposit is an example of a small basin or flush bog which has formed in 
a valley at an elevation of 1150 feet. The surface vegetation is dominated by 
Juncus effusus with few subsidiary species. The peat has a maximum depth of 
64 feet (2 m.) and thins out rapidly on the valley slopes into a discontinuous 


skin of shallow peat and peaty mineral soils. 


Profile Description ; 


Depth 

0-16 in. Medium brown moderately fibrous peat; remains of Equisetum in 
(0-41 cm.) amorphous matrix; degree of humification H5~H7. 

16-24 in. Dark brown amorphous peat; remains of Eguisetum and wood; 
(41-61 cm.) H6-H7. 

24-71 in. Dark brown amorphous peat; abundant wood (Betula) remains; 
(61-180 cm.) H7-H8. 

71-80 in. Yellow-brown Carex peat; trace of wood; HS. © 

(180-203 cm.) 


Penmanshiel Moss (NT827682) 

This small well-defined deposit with its markedly convex surface is one of 
the few examples of a raised basin bog in the area surveyed. The following 
profile description is based on samples taken from-a borehole located near the 


highest point of the deposit. 


Profile Description 


Depth 

0-20 in. Light to dark brown very fibrous peat; amorphous matrix with remains 

(0-51 cm.) of Eriophorum, Sphagnum and Carex; humification increasing from H3 
to H6 with depth. 

20-40 in. Brown very fibrous peat; traces of Sphagnum, Eriophorum and Carex 

(51-102 cm.) in amorphous matrix; H6.  . 

40-60 in. Brown very fibrous peat; traces of Sphagnum and Calluna in amorphous 

(102-152 cm.) matrix; moderate charcoal content; HS. 

60-80 in. Brown moderately. fibrous peat; remains of Sphagnum and Calluna 

(152-203 cm.) in amorphous matrix; H7-H8. 

80—100 in. Brown moderately fibrous peat; Sphagnum remains abundant; traces 

(203-254 cm.) of Eriophorum and Calluna; .HS. 

100-120 in. Brown moderately fibrous peat; Sphagnum remains abundant; trace 

(254-305 cm.) of Eriophorum; HS. 

120-140 in. Dark brown moderately fibrous peat; remains of Sphagnum abundant 

(305-356 cm.) with traces of Carex and Calluna in amorphous matrix; H4-H5. 

140-160 in. Dark brown highly amorphous peat; moderate fibre; trace of Carex; 

(356-406 cm.) HS. 

160-180 in. Dark brown moderately fibrous peat; remains of Sphagnum and trace 

(406-457 cm.) of Eriophorum in amorphous matrix; H7. 

180-220 in. Dark brown amorphous peat; moderate fibre; remains of Eriophorum 

(457-559 cm.) = — of Calluna; humification increasing from H7 to H9 with 

lepth, 

220-260 in. Dark brown highly amorphous peat with low to moderate fibre content; 

(559-660 cm.) remains of Eriophorum abundant with trace of Carex; H9-H10, 

260-270 in. Brown highly amorphous peat; moderate fibre; traces of Sphagnum 

(660-686 cm.) and Carex; H6. 

270-280 in. Brown highly amorphous peat; trace of Carex; mineral matter content 

(686-711 cm.) increasing with depth. 

280 in. + Silty clay. . 


(711 cm. +) 
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There is some evidence that Penmanshiel Moss was once worked by a 
community of monks who cut their peats from small isolated pits roughly 
circular in shape. Without proper outlets these pits must have rapidly 
filled with water and were probably abandoned after a short time and new 
pits opened nearby. The result is that a large part of the surface of the moss 
is now dotted with numerous water-filled holes approximately 16 feet (5 m.) 
across and up to 10 feet (3 m.) deep. The bog has been plough- ditched and 
planted by the Forestry Commission. 


Fala Moor (NT430580) 

The surface altitude of the bog ranges from 1050 to 1090 feet. Calluna 
vulgaris is dominant over much of the area, but on the deep peat Eriophorum 
vaginatum is co-dominant and Sphagnum spp. are abundant. A small loch, 
Fala Flow Loch, lies within the area of deep peat. 

This bog, which covers approximately 315 acres (0-5 square mile) represents 
the largest area of deep peat on the map. It lies about 2 miles south of Fala 
(Blackshiels). 

A baseline 2900 metres (3170 yards) long was laid down with three 
secondary lines at right angles. The lines were levelled and depth soundings 
’ taken at 100-metre intervals. The peat was examined in several boreholes 
and the degree of humification or decomposition on the von Post scale 
estimated. At the deepest point found (26 feet; 7:9 m.) a complete core 
was taken for laboratory examination and analysis (Appendix V). 

Four sections derived from the surface levels and depth soundings are 
shown in Fig. 15. Apart from a few shallow depressions in the basal mineral 
soil, the peat layer is relatively uniform in depth. At several points on the 
perimeter of the deposit signs of former cutting are evident, and the shallow 
skin of peat remaining merges gradually into peaty mineral soils characteristic 
of upland heath. 

The general stratigraphical features are illustrated in Fig. 16 which shows 
that at all levels the peat has been formed mainly from the remains of 
Sphagnum, Eriophorum and Calluna. The following profile description, 
based on microscopical examination, presents more e detailed information on 
the botanical composition of the peat. 


Profile Description 


Depth 

0-1 in. Dark brown fibrous peat; Sphagnum papillosum abundant; Eriophorum 

(0-3 cm.) and Calluna frequent; trace of charcoal; H1. 

1-6 in. Brown moderately fibrous peat; remains of S. papillosum abundant 

(3-15 cm.) with smaller amounts of Eriophorum, Rhacomitrium and Calluna, in 
amorphous matrix; H2. 

6-8 in. Brown fibrous peat; Sphagnum imbricatum remains abundant; S. 

(15-20 cm.) papillosum, S. magellanicum and Eriophorum frequent; trace of Rhaco- 
mitrium and Calluna; H3. 

8-29 in. Brown fibrous peat; remains of S. imbricatum abundant; S. recurvum 

(20-74 cm.) and Eriophorum frequent; trace of Calluna; H2. 

29-63 in. Dark brown moderately fibrous peat; S. imbricatum remains abundant; 

(74-160 cm.) S. recurvum, S. cuspidatum and Eriophorum frequent; trace of Calluna; 


H2-H3. 
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Fic. 16. Peat Stratification Diagram, Fala Moor. 


Degree of Humification on the von Post Scale... ~ 


H= 
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63-69 in. . Brown fibrous peat; S. imbricatum remains abundant; trace of 
(160-175 cm.) S. recurvum and Eriophorum; H3. 
69~142 in. Dark brown fibrous peat with moderate amorphous content; S. 


(175-361 cm.) imbricatum and Sphagnum spp. (Acutifolia group) abundant: traces of 
. S. cuspidatum, S. recuroum and S. magellanicum, Eriophorum and 
Calluna; H3-H6. 


142-150 in. Brown fibrous peat; Eriophorum remains abundant; Calluna frequent; 
(361-381 cm.) trace of S. cuspidatum; charcoal abundant; H3-H6. 
150-264 in. Dark brown amorphous peat; moderate fibre content; Sphagnum spp. 


(381-671 cm.) (Acutifolia group) abundant; S$. cuspidatum, S.:magellanicum and 
Eriophorum \ocally abundant; H7-H9. 

264-311 in. Dark brown amorphous peat; Eriophorum remains abundant; trace of 

(671-790 cm.) S. cuspidatum, Calluna and Aulacomnium; charcoal abundant; H7-H8. 


_ Although the development of peat in this area has probably been influenced 

to some extent by topography, the overall conformation of the deposit and 
the absence of typical topo-soligenous peats suggest that the bog represents a 
local variant of the high-level blanket type. 


‘POLLEN ANALYSIS AND VEGETATIONAL HISTORY 


The technique of pollen analysis, based on the fact that pollen and spores 
remain preserved in anaerobic deposits, such as peat and lake sediments, for 
many thousands of years, enables the history of vegetational change to be 
‘studied. After suitable treatment, pollen grains can be identified and 
quantitatively assessed, thus giving a continuous record of vegetation from 
‘which major climatic changes can be deduced. 

| Pollen diagrams are constructed to show the variation with depth in the 
‘percentage frequencies of pollen from trees and other species. The frequency 
“curves of the various species exhibit certain fluctuations which are in general 
common to all pollen diagrams from north and west Europe. It has been 
possible to devise a system of zones (numbered chronologically I-VIII) based 
on periods of relatively constant vegetation. Transition from one zone to 
another is regarded as due to climatic change, human activity, or a combi- 
nation of both. The results of radio-carbon dating carried out during the 
past decade have established the validity of chronology based on pollen 
analytical evidence. 


Pollen Zones : 


Zones I-III, The Late Glacial Period—covers the time when ice was receding from most of 
the country. 

Zone IV. The Pre-Boreal Period—represents a period after the ice had retreated and during 
which climatic amelioration led to the initial spread of vegetation of a cool temperate type. 
Zone V. The Early Boreal Period—is dominated by birch (Betula) with some Scots Pine 
(Pinus sylvestris) and possibly small amounts of other tree species. Hazel (Corylus) counts 
tend to rise in this zone. 

Zone VI, The Boreal Period—commences with hazel increasing still further; this usually 
coincides with a small increase in elm (U/mus). Birch remains high throughout the zone. 
Zone VII, sub-zone (a). The Atlantic Period—at the transition from the previous period, 
alder (Alnus) increases rapidly and both birch and pine drop in frequency. The close of the 
Atlantic Period is marked by a small but distinct fall in the values for elm. . 

Zone VII, sub-zone (b). The Sub-Boreal Period—the change to this sub-zone, which is not 
easy to delimit, may be placed where the total tree pollen curve starts a downward trend. 
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This decline, which may be interpreted as the first sign of human interference, may be 
gradual or sharp and may occur at or near the same level as maxima for hazel and alder. 
Zone VIII. The ‘Sub-Atlantic Period—birch gradually increases while alder remains 
constant or decreases slightly; the total tree pollen curve may show a decline. In recent 
centuries sudden changes in the frequency of certain species may be seen, notably a marked. 
increase in pine. 

It will be observed that pollen zonation is governed mainly by the rise 
and fall of tree species, as these were the dominant plants during the post- 
glacial period. The influence of man on his surroundings is indicated by the 
decline of total tree pollen with a corresponding increase of heath and 
herbaceous plants. Evidence of early agriculture is furnished by the presence 
of weeds of cultivation such as Plantago. 

Pollen diagrams based on samples from Fala Moor are presented in Figs. 
17a and 17b. The base of the profile at 26 feet (7-9 m.) lies in the late Boreal 
period (Zone VI). The transition from the Boreal to the Atlantic period 
(Zone Vila) occurs at 24 feet 4 inches (7:-4m.). The Sub-Boreal period 
(Zone VIIb) begins at 20 feet 8 inches (6-3 m.) and the boundary between the 
Sub-Boreal and the Sub-Atlantic (Zone VIID is placed at 10 feet (3 m.). 

It is clear that after the Boreal-Atlantic transition birch and alder were 
the commonest trees. In the Boreal period the alder count was very low; 
there was a little pine and also some deciduous woodland but undoubtedly 
‘ birch was the commonest tree. The wetter conditions of the Atlantic period 
favoured alder, which increased at the expense of pine and birch. In this 
period also, the deciduous woodland trees oak (Quercus) and elm reached 
their maxima, and it must be borne in mind that as both are low pollen- 
producers their actual frequency is greater in relation to birch and alder 
than would appear from a direct comparison of their si ca values in the 
pollen diagram. 

The increase in pine pollen near the'top of the profile can be accounted for, 
to some extent, by the establishment of plantations in modern times. Hazel 
values follow the usual pattern, with a high peak in the Boreal period 
followed by a general downward trend to low percentages in the Sub- 
Atlantic. 

Of the other tree species recorded, ‘beech (Fagus)—once thought to have 
been introduced to Britain by the Romans—is noted only from the post- 
Boreal period. Modern planting may account for its more frequent occur- 
rence in Zone VIII. A grain of lime (Tilia) is recorded from Zone VII and 
gives an indication of the post-glacial climatic optimum which existed during 
the Boreal-Atlantic transition and the deterioration that set in at the 
beginning of Zone VIII. 

The history of the non-tree groups is less typical: with curves showing 
highly fluctuating values, which are probably reflections of local conditions 
rather than of any general climatic irregularities. .The Ericaceae (Calluna 
vulgaris with Erica spp.) show high peaks from the Atlantic period onwards, 
whereas pollen of this group is not normally prominent until Sub-Boreal 
times. In the Sub-Atlantic there is a significant proportion of plantain 
(Plantago lanceolata). Grasses (Gramineae) and sedges (Cyperaceae) 
increase and ericoid and arboreal species decrease. This may be interpreted 
as an indication of early agriculture involving reclamation of land from 
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forest. Sphagnum (Bog Moss) spore production is extremely variable, and 
it is difficult to correlate its curve with the general trends. 


Summary of Vegetational History 


At the end of the Ice Age, about 8000-9000 B.c., when the glaciers in the 
Highland valleys had finally retreated the land was colonized by tundra-type 
vegetation. During the succeeding Pre-Boreal period, Zone IV, scrub birch 
began to form the first woodland vegetation. 

In the succeeding Boreal period, Zone V-VI, woodland spread gradually. 
Birch predominated but pine constituted a considerable proportion of the 
woodland area. Small areas of mixed oakwood, alder and hazel existed on the 
better lowland sites. During this period the level of the sea relative to the land 
was lower than at present and eastern England was joined to the Continent 
by land now under the North Sea. The sea-level was gradually rising, however, 
and in the Atlantic period (Zone VIIa), Britain became an island. “Alder 
spread over areas which had a high water table and mixed oakwoods also 
became much more extensive. Nevertheless birch and alder continued to be 
the dominant forest species over much of the lowlands. The area of bog and 
marsh was increasing relative to forest, but in the ensuing Sub-Boreal period 
(Zone VIIb) bogs in certain areas dried out and were colonised by trees. 

At the beginning of historical time birchwood was the most extensive 
woodland type, but pinewoods still existed, particularly on northern aspects 
and upland sites; remnants of their descendants still survive in a few Highland 
localities. Mixed oakwood occupied the more favourable lowland areas 
and alder was relatively extensive on wet land. The period was also one of 
relatively active peat development during which time the land surface acquired 
the form it had prior to the extensive reclamation a epainage of recent 
centuries. 


Chapter 5. Vegetation 


The vegetation of the area has been strongly influenced by arable and 
pastoral agriculture and by silviculture, so that few communities can be 
considered wholly natural. Of the terrestrial vegetation the earlier stages of 
sand-dune fixation are the most natural, and with these may be included the 
semi-terrestrial salt-marsh communities. 

Of the inland communities, those on hill peat are perhaps the least modified, 
but even these have been altered by periodical burning, drainage and rela- 
tively heavy grazing. None of the woodlands can be classed as primitive 
forest and, although some have regenerated naturally from seed, they have 
in the past been subjected to felling, grazing and often to replanting. 

As regards altitudinal zonation the highest elevation is at 1750 feet on 
Meikle Says Law, so that no alpine vegetation is found and most of the area 
falls within the forest zone. Sub-alpine communities at the higher levels on 
the Lammermuirs are usually on hill peat. Annual rainfall in the area ranges 
from less than 25 inches in the coastal belt near Dunbar to over 40 inches in 
the Lammermuirs (Fig. 5). This, together with the average mean temperature 
(Table D) means that there is little regional differentiation of the vegetation 
due to climatic factors and only the minor altitudinal differentiation is 
evident. 

Within the pattern imposed by man’s use of the land the vegetation is 
related to the major soil groups and their sub-divisions, and, since the suit- 
ability of the soils for the different types of agriculture and forestry largely 
determines the land-use, biotic and edaphic factors are closely inter-related 
in determining which plant communities occur in particular regions or on 
particular topographic units. Use of the land has varied in the past and this 
further factor of past history influences the vegetation. 


METHODS 


Only the semi-natural and natural communities of woodland, permanent 
‘pasture, heath, vegetation on peat and some of the maritime communities 
have been recorded and described. The vegetation of arable land has not been 
investigated, nor the aquatic communities, and some other communities of 
“minor extent have not been included in the survey. 

The plant sociological methods used in recording the communities are 
-based on'those of Poore (1955). Abstract units of vegetation—termed moda 
by Poore—have been established but, since in many cases they are based on 
-rather a small number of stands, they have not been given association names. 
-McVean and Ratcliffe (1962), in the recent account of the vegetation of the 
Highlands, have given association names to many of the communities they 
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describe, but none of the communities corresponds exactly with those of the 
present survey; to avoid confusion the introduction of another set of 
latinized association names has been postponed until more data have been 
collected. : 

Stands as nearly homogeneous as possible were selected for description 
and sampling (Poore, 1955). A basic standard plot of 1 square metre was 
adopted for sampling the vegetation and increased to larger sizes by the 
method advocated by Poore. As the survey proceeded it was found that a 
larger basic unit was necessary for certain woodland communities and for 
these the plot size was increased to 4 square metres. 

The cover and abundance of the individual species in the sample area were 
noted; the Braun—Blanquet scale of 5 values was used in some of the earlier 
records, but this was later abandoned for the ten-point Domin scale. 

The following ratings for the Domin scale are taken from Poore (1955): 


Cover about 100% 10 
Cover > 75% 
Cover 50-75% 
Cover 33-50% 
Cover 25-33% 
Abundant, cover about 20% 
Abundant, cover about 5% 
Scattered, cover small 
Very scattered, cover small 
Scarce, cover small 

- Isolated, cover small 


A further value of (X) for isolated species outside the sample area was 
used. The earlier records taken -by the Braun-Blanquet method were 
converted to the appropriate values of the Domin scale. 

In woodland, sample plots large enough to encompass a “ minimal area ” 
(Poore, 1955) of the tree and large shrub layers were not set up, as this 
would often have resulted in the homogeneous nature of the lower strata 
being lost, especially in lowland woodland on base-rich soils. The trees in the 
woodland are in many instances planted and consequently the minimal area 
would not be a unit of natural vegetation. To save time, a standard method 
of recording the cover-abundance of the trees and large shrubs within a circle 
of radius about 15 yards around the sample plot was adopted; tree and shrub 
seedlings within each sample plot were recorded and included in the species 
lists of the stands as well as the mature trees and shrubs. 

Certain site characteristics of each stand were noted (Appendix VI) and 
the cover of the different layers of the vegetation was estimated as a per- 
centage of the total ground covered by each layer. The tree and tall shrub 
cover was estimated as the amount of sky obscured by the aerial portions of 
the trees and shrubs. 

When the vegetation within the sample area had been recorded, a profile 
pit was dug and the soil named as regards association and series ‘and also 
genetic soil group. In some of the earlier recording no further soil data were 
collected, but it was later found desirable to describe the soil horizons 
exposed and to collect samples for laboratory analysis. 
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The stands were grouped together according to the dominants of the field 
layer and the constant species (constancy class V) of the field and ground 
layers. Major habitat factors or characteristics were also used as a guide in- 
the selection of related stands. In certain types of vegetation, such as lowland 
woodland, field-layer dominants are not always available for grouping the 
stands, and in such cases the constant species of the field and ground layers 
were used. The species of the tree layer were not used in the initial setting up 
of the abstract communities or noda, because the trees were planted. 

To ensure that the communities distinguished had a certain degree of 
homogeneity, an empirical test of homogeneity was applied to the floristic 
tables established (McVean and Ratcliffe, 1962). For a table to be sufficiently 
homogeneous the species occurring in constancy class V (81 to 100 per cent 
of the stands) ought to exceed the number of species in constancy class IV 
(61 to 80 per cent of the stands), and certain lists had, at times, to be rejected 
to achieve this. 

Within tables a further division into facies was carried out, based on the 
presence or absence of a few species. Such variations were considered to be 
related to minor differences in habitat or organization and not of sufficient 
importance to elevate the facies to separate communities. 

The term “‘ community ” has been used as synonymous with nodum to avoid 
repeated use of the word nodum, and units of actual vegetation have been 
referred to as “stands”. This is contrary to the usage of McVean and 
Ratcliffe (1962) who refer to the particular stands as communities. 

The grouping of the communities into the higher plant sociological units 
has not yet been attempted. 


PLANT COMMUNITIES 


The description of the communities is based on information drawn from 
stands recorded in all areas surveyed to date by the Soil Survey of Scotland. 
The particular stands occurring in the area reviewed in this memoir are 
briefly described, and differences in floristics and habitat characteristics 
from the communities or facies as a whole are indicated. 


Woodland with Cirriphyllum piliferum, Eurhynchium striatum and E. 
praelongum 


Woodland on base-rich soils has been distinguished by the constant 
presence of the three bryophytes Cirriphyllum piliferum, Eurhynchium 
striatum and E. praelongum. In the field layer there are no constants 
although Geum urbanum occurs in constancy class IV. The vegetation of 
‘this woodland is very heterogeneous and more records are needed before 
communities can be more definitely delineated. 

Fourteen stands of the community have been included in the tables 
(Appendix VI), although more have been examined. The total number of 
species is 101, including tree seedlings which are recorded as distinct from the 
adult trees, and this is increased to 102 by Hypogymnia physodes on fallen 
twigs. The average number of species is 21 per stand with a range from 10 to 
31 species. , ; 

The altitudinal range of the stands recorded is from 25 feet to 675 feet. 
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The slopes are either very gentle to level or steep—flat alluvial terraces or till 
plain, with the steep banks of streams and rivers cutting through the till 
plain. 

In spite of the rather low surface pH of 4-9 of the soil under one stand the 
soils are mesotrophic to eutrophic with the pH usually over 5-3 and ranging 
as high as 7-1. The base saturation is moderate to high and the soils range 
from freely drained brown forest soils to poorly drained non-calcareous gleys. 
Under one stand the soil is a brown calcareous soil developed on shelly sand. 

The tree canopy is heavy and formed mostly from broad-leaved trees. 
Ulmus glabra is one of the more constant and abundant species, while. Acer 
pseudoplatanus occurs in the same number of stands but with more variable 
cover-abundance values. Other species which are often abundant are 
Fraxinus excelsior and Quercus spp., and there is a high proportion of Scots 
pine, Pinus sylvestris, in some woods. 

Except for birch, Betula spp., and some of the ash and sycamore which 
have regenerated naturally from seed, the trees are usually planted and 
even-aged. Tall well-grown specimens of elm, Ulmus glabra, and of beech, 
Fagus sylvatica, are often seen in this woodland and crops of seedlings, 
especially of ash and sycamore, are prevalent. Few of these seedlings survive 
to grow to maturity, although in some woods there is an understorey of 
young trees. 

A shrub layer of Corylus avellana, Crataegus monogyna or Sambucus nigra 
may be present, but it is not a constant feature. The exotic species Rhodod- 
endron ponticum has often been planted in policies woodland around mansion 
houses and in time this kills out the ground vegetation. 

Under the dense shade cast by the trees the field layer is seldom closed, 
except in the Mercurialis perennis and Allium ursinum facies. The tall fern 
species Dryopteris austriaca, D. filix-mas and Athyrium Silix- emina are an 
important element in some of the stands and abundant species in individual 
stands are Circaea lutetiana, Asperula odorata, Chrysosplenium oppositifolium, 
Glechoma hederacea, Geranium robertianum, Sanicula europaea and Veronica 
montana. These species are exacting in their mineral nutrient requirements, 
but a more general woodland element, including Anemone nemorosa and 
Oxalis acetosella, is abundant in many of the.stands. 

Galium aparine occurs in about half the stands with low cover-abundance, 

and Geum urbanum, the most constant vascular plant, has very variable 
cover-abundance values. 
_ The ground-layer cover varies from less than 1 per cent to as much as 90 
per cent, depending on the density of the tree layer and the field layer. The 
nature of the surface also influences its value and on stony scree-like surfaces 
the cover is sparse. Another factor to be taken into account is the scratching 
of the surface by large songbirds and pheasants; often the whole surface mat 
of bryophytes is loosened by the activities of these birds. 

The three constant species of mosses, together with the constancy class IV 
species Brachythecium rutabulum and Mnium undulatum, provide the bulk of 
the ground layer. Occasional stands have abundant Thuidium tamariscinum 
or Rhytidiadelphus triquetrus. 

_Two main facies of the community have been differentiated—one with 
constant Geum urbanum and the other dominated by Mercurialis perennis. 


PLATE 9 
Meltwater channel near Donolly Reservoir (NT570685). In this case the 
alluvial/colluvial bottom is poorly drained and supporting a ‘* wet” 
vegetation of Juncus effusus, Deschampsia caespitosa and Betula/Alnus 
scrub. On the right the ground has been ploughed and planted with spruce 
trees. 


PLATE 10 


Dissection of the foothills of the Eastern Lammermuirs caused by glacial 
meltwater. 


PLATE 11 
Glacial striae on basalt at Gullane Links. 
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One stand, dominated by Allium ursinum but very similar floristically to the 
other two facies, has been separated as a possible third facies. 

The first facies has the trees Ulmus glabra and Acer pseudoplatanus as 
constants, one field-layer constant, Geum urbanum, and four constant moss 
species, Brachythecium rutabulum, Cirriphyllum piliferum, Eurhynchium 
’ praelongum and E. striatum. In the constancy class FV group of species are 
the tree Fraxinus excelsior, the herb Galium aparine and the mosses Mnium 
undulatum and Atrichum undulatum, all of which are fairly characteristic of 
the facies. 

Six stands of the facies have been recorded with a total of 77 species and an 
average of 25 species per stand. 

In this facies the altitudinal range recorded is from 20 feet to 675 feet and 
the soils vary from freely drained brown forest soils to non-calcareous gleys. 
The one example of a brown calcareous soil occurs under this facies, with a 
soil which is completely saturated with bases. Some of the other soils are more 
acid, but the base status is usually moderate to high. 

Ulmus glabra is most frequently the dominant tree, but the canopy is a 
mixed one composed of several tree species. In the field layer the constant 
species Geum urbanum has very variable cover-abundance values and is the 
most abundant species in only one stand. The most abundant species—and 
of these none can be described as dominant—are the exacting species and 
general woodland species listed above for the whole community. Eurhyn- 
chium striatum is often the most abundant bryophyte, although E. praelongum 
has more consistent cover-abundance values and Mnium undulatum, 
Rhytidiadelphus triquetrus and Brachythecium rutabulum are abundant in 
individual stands. 

Three stands were listed in the Lothians. Elm, ash and sycamore are 
present in all the stands and oak is the most abundant tree in one of them. 
The field layers’ differ in that Asperula odorata, Sanicula europaea and 
Glechoma hederacea are the most abundant species in individual stands, but 
Geum urbanum and Galium aparine are constant in the three stands. In the 
ground layer the species follow the pattern for the whole facies as regards 
constancy and abundance, except that Brachythecium rutabulum is absent 
from one of the stands. 

The second facies is dominated by Mercurialis perennis, and besides the 
dog’s mercury, Urtica dioica, Cirriphyllum piliferum, Eurhynchium praelongum 
and Mnium undulatum are constants. Eurhynchium striatum is not a constant 
species, although it is often one of the more abundant mosses. 

Seven lists of the facies have been recorded and under the marked 
dominance of Mercurialis perennis the stands are species-poor, with an 
average of 17 per stand, as compared with the first facies. The total for the 
seven stands is 56 species. 

The altitude of the stands ranges from 75 feet to 375 feet, but this indicates 
the region in which the facies most commonly occurs rather than the limits. 
The soils are freely drained or imperfectly drained brown forest soils, with a 
surface pH of 5-3 to 7-0 and moderate to high base status. _ 

The dominant trees are Ulmus glabra, Fraxinus excelsior or Acer pseudo- 
platanus, and in one stand Alnus glutinosa. Dense shade is cast by the 
canopy layer in the height of summer and the trees are tall and well-grown. 


J 


120 - Soils round Haddington, Eyemouth, etc. 


In the field layer, apart from the dominant, the species are usually sparse. 
One stand has abundant Ranunculus ficaria and Chrysosplenium oppositifolium 
and another has abundant Allium ursinum, but the physiognomy of the 
community is determined by the abundance of the dominant with occasional 
shoots of Urtica dioica and the fronds of tall ferns overtopping the green mass 
of dog’s mercury. 

Under the shade of the field dominant, Eurhynchium praelongum is the most 
abundant moss, and the other two species of Eurhynchium which occur in the 
community, £. striatum and E. swartzii, usually give lower cover values. 

Three stands of the facies have been recorded in East Lothian and Berwick- 
shire. Ulmus glabra is the dominant tree in two stands and in the third there 
is a mixed canopy of Acer pseudoplatanus, Ulmus glabra and Pinus sylvestris. 
In one stand Mercurialis perennis is virtually the only field-layer species present 
and under its complete cover there is a very sparse ground layer with 
Eurhynchium swartzii the most abundant species. The other two stands are 
less dominated by dog’s mercury and there are abundant ferns and scattered 
flowering plants present. Cover of the ground layer is 80 per cent in one and 
5 per cent in the other, with Eurhynchium praelongum and E. striatum equally 
abundant in the former and E. praelongum most abundant in the latter. 

In the Highlands the related community is Mixed Deciduous Woodland, for 
which, however, McVean and Ratcliffe (1962) do not give a table of detailed 
analysis but only two floristic lists. Related communities in English woodland 
are the societies of heavier soils—Mercurialis perennis, Sanicula europaea, 
Circaea lutetiana, Glechoma hederacea, etc.—in Pedunculate Oakwood, 
similar communities in Pennine Sessile Oakwoods and certain communities in 
Fagetum calcicolum, Fagetum rubosum and Fraxinetum calcicolum 
(Tansley, 1953). 


Woodland with Endymion nonscriptus 


A woodland community with Endymion nonscriptus dominant in the field - 
layer has been separated from the related community with Holcus mollis and 
Endymion. The constant species are Endymion nonscriptus, Oxalis acetosella, 
Dryopteris austriaca and the three mosses Eurhynchium praelongum, Mnium 
hornum and Thuidium tamariscinum. 

Seven stands have been recorded with an average of 20 species per stand and 
a total of 70 species. 

None of the stands occurs above an altitude of 405 feet and nearly all are on 
moderate slopes. The pH of the surface soil shows a range from 4-2 to 5-1 
and the soils are freely drained or imperfectly drained brown forest soils. 
Base saturation is low to moderate and the soils may be classed as oligotrophic 
to mesotrophic. 

Endymion nonscriptus has a cover-abundance of 8 or more and can be 
considered a dominant of the field layer in all the stands. The uppermost field 
layer is dominated by Preridium aquilinum in one stand, and the constant fern 
species Dryopteris austriaca is sometimes abundant but not dominant. 
D. filixemas which occurs in constancy class IV has very low cover-abundance 
values. The lowest stratum of the field layer has abundant Qxalis acetosella 
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and in one stand there are abundant Ranunculus ficaria and Anemone 
nemorosa. 

Thuidium tamariscinum is the most abundant bryophyte and the other 
ground-layer species, with the exception of Eurhynchium praelongum, usually 
provide low cover. 

The tree cover is formed mainly by broad-leaved trees and the species with 
the highest constancy is the exotic Acer pseudoplatanus. Two of the stands 
have Quercus petraea as the dominant and in other stands there is abundant 
Fraxinus excelsior. Young seedlings of Fraxinus and Acer pseudoplatanus 
are often found where parent trees are present. 

The community has been recorded in the Midland Valley and Ayrshire but . 
was not seen in the Lothians area. 

No comparable nodum has been distinguished in the Highland woodland 
(McVean and Ratcliffe, 1962), although the Betula-herb nodum has some 
affinities with it. In English woodland the society of dominant Endymion 
nonscriptus in Pedunculate and Sessile Oakwoods (Tansley, 1953) is the 
homologous vegetation. 


Woodland with Dryopteris and Rubus 


A second type of lowland woodland, closely related to the Holcus mollis, 
Oxalis acetosella and Dryopteris austriaca community but differing from it 
in the absence of Holcus mollis, is characterized by the constant presence of 
Dryopteris austriaca and D. filix-mas and of Rubus fruticosus agg. and R. 
idaeus. Two other constant species, Chamaenerion angustifolium and 
Eurhynchium praelongum, are present in the community. 

The average number of species per stand is 23, ranging from 15 to 33, and 
the total for seven lists is 71. To this total may be added species of lichens 
growing on fallen twigs and bryophytes on boulders and rotten branches, 
which increase the total to 78 species. 

Stands have been recorded between the altitudes of 30 feet and 650 feet 
on slopes which are very gentle or gentle. As in many of the communities, 
these low angles of slope describe the general land form at these altitudes 
and do not necessarily indicate a preference of the communities for such 
slopes. The soils are freely drained brown forest soils or brown forest soils 
with gleyed B and C horizons. The pH of the surface ranges. between 4-0 and . 
5-0 and generally the base saturation is low, although it can sometimes be 
fairly high, especially in the lower horizons of the imperfectly drained soils. 

The tree canopy varies from open to dense in one stand of beech, elm and 
sycamore. The trees include broad-leaved species such as Acer pseudopla- 
tanus, Fagus sylvatica, Fraxinus excelsior, Ulmus glabra and Betula spp. 
Other stands are in coniferous plantations and most stands contain a mixture 
of broad-leaved and coniferous species. 

The community is frequently disturbed by partial or clear felling, and after 
extensive felling a flush of Chamaenerion angustifolium often swamps the field 
vegetation. There is an upper field layer about 3 feet tall of the fern species 
Dryopteris austriaca, D. filix-mas, Athyrium filix-femina and Pteridium 
aquilinum, the arching stems of Rubus fruticosus agg. and the upright stems of 
R. idaeus and Chamaenerion angustifolium. Below it, Oxalis acetosella is 
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usually abundant with sparse Viola riviniana. The cover of the ground layer 
is variable—from less than 1 per cent to very high values with abundant 
Thuidium tamariscinum. 

All the stands, apart from one, were recorded in the Lothians—Berwickshire 
area. Similar vegetation, however, has been observed in plantations in 
Strathmore and Aberdeenshire, often on land which had formerly been 
cultivated. 

The Betula-herb nodum of McVean and Ratcliffe (1962) is again the most 
closely related Highland vegetation, but there are no constant species common 
to both and the influence of relatively dense canopy is greater in the lowland 
community. The Rubus-Pteridium society of Pedunculate Oakwood, the Rubus 
society of Sessile Oakwoods and Fagetum rubosum are the English woodland 
communities most akin to the Dryopteris-Rubus woodland, but none is an 
exact parallel (Tansley, 1953). 


Woodland with Holcus mollis, Anthoxanthum odoratum and Festuca rubra . 

Oakwood with grasses dominant in the field layer often occurs near the 
base of slopes or on moderately steep valley sides. Some influence of grazing 
is usually evident but there is no evidence to suggest that this is essential to 
the maintenance of a grassy community. 

The constant grasses are Agrostis tenuis, Anthoxanthum odoratum, Festuca 
rubra, Holcus mollis and Poa pratensis and one forb*, Galium hercynicum, is 
constant. The remaining constants are the two mosses Pseudoscleropodium 
purum and Rhytidiadelphus squarrosus. 

There is an average of 22 species in a stand, ranging from 13 in a non- 
_ woodland stand dominated by Pteridium aquilinum to 37 on the most base-rich 
site. The total for six lists is 57 species. This total includes four corticolous 
lichens. 

The range in altitude is from 150 feet to 850 feet and the slopes are moderate 
to steep, apart from one very gentle slope. The soils are freely drained brown 
forest soils, with the exception of the stand on a very gentle slope where the 
soil is slightly imperfectly drained. The surface pH of this soil, 5-4, is 
appreciably higher than those of the other soils, which range from 4-2 
to 4:8. 

The tree canopy of the five woodland stands is mainly formed by Quercus 
robur. In one stand Fagus sylvatica is as abundant as Quercus, while Betula 
pubescens is present in some of the stands. The average height of the trees is 
60 feet and the canopy is usually moderate. Young seedlings of the trees are 
often present in the field layer but seldom survive beyond the early stages. 
Apart from oak, other species commonly found as seedlings are Fraxinus 
excelsior, Acer pseudoplatanus and Sorbus aucuparia. 

The dominance of the five constant species of grasses is the distinctive 
feature of the field layer. Galium hercynicum, although constant, does not 
often have high cover-abundance values, and Oxalis acetosella is the most 
abundant dicotyledonous herb. Individual stands have a high cover of 
Stellaria holostea, Viola riviniana and Thuidium tamariscinum. 


* forb: non-grasslike herb. 
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In the ground layer the two constant species Pseudoscleropodium purum 
and Rhytidiadelphus squarrosus usually provide most of the cover. which is 
rather low in this grassy community. 

Two stands represent the community in the present area—one under a 
mixed oak canopy of Quercus petraea and Q. robur with Betula pubescens and 
scattered shrubs of Corylus avellana, and the other the non-woodland site 
dominated by Pteridium aquilinum. Both stands fit the community well, 
although the woodland stand has no Agrostis tenuis but in its place A. 
canina vat. arida. 

No strictly parallel community has been described by McVean and 
Ratcliffe (1962) in the Highlands, but the grass-dominated stands of their 
Betula-herb nodum are the most nearly related. 


Woodiand with Holcus mollis, Oxalis acetosella and Dryopteris austriaca 

A major type of lowland woodland is characterized by the constancy of 
Hoicus mollis, Oxalis acetosella and Dryopteris austriaca. The tree canopy 
is that of mixed broad-leaved woodland or coniferous plantation. The 
broad-leaved trees are mainly the two species of oak, Quercus robur and 
Q. petraea, and the two birches, Betula pubescens and B. verrucosa. In the 
coniferous plantations the main species are Pinus sylvestris and Larix . 
decidua, but future planting practice may change this. 

In the nineteen stands recorded the average number of species is 17, with 
a range of 9 to 25 species and a total of 99 which includes Hypnum cupres- 
’ siforme, Lophocolea heterophylla and five species of lichens, all found on 
twigs. 

The lowest altitude recorded is 15 feet and the highest 630 feet. The 
upper limit of the altitudinal range of the community possibly exceeds 
630 feet, but the community is a lowland one and at the higher elevations it is 
generally replaced by a more heathy type of woodland. Slopes are usually 
gentle or moderate with a number of stands on level ground but one stand is 
recorded on a steep slope of 23 degrees. 

There is no preference as regards aspect shown by the community, and the 
soils are acid and base deficient, with surface pH ranging from 3:8 to 4-6. 
Drainage of the soils varies considerably—from freely drained to poorly 
drained, but this factor has no obvious influence on the floristic composition 
of the stands. The freely drained soils are classified as brown forest soils, 
the imperfectly drained as brown forest soils with gleyed B and C horizons 
and the poorly drained as non-calcareous gleys. 

Holcus mollis is most frequently the field-layer dominant, but in many 
stands the three constant species are all abundant and there is no clear 
dominant. In a number of stands Preridium aquilinum is dominant, forming 
an upper field-layer stratum along with the other large fern species. Rubus 
idaeus and R. fruticosus agg. are present in about half the stands and scattered 
plants of Galium hercynicum occur in constancy class IV. 

The ground layer is usually sparse, often providing less than 1 per cent 
cover, but occasionally the cover may be as high as SO per cent. The species 
with the highest constancy value, Eurhynchium praelongum, is seldom 
abundant, and individual stands have abundant Pseudoscleropodium purum, 
Rhytidiadelphus triquetrus or Thuidium tamariscinum. 
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Three facies have been differentiated according to the presence or absence 
of certain field-layer species. Endymion nonscriptus is the species by which 
the first facies is distinguished. This plant is abundant, and it may be con- 
sidered the dominant in the earlier part of summer, when the blue mass 
of its flowers is a lovely feature of certain lowland woods. Dryopteris 
austriaca is less abundant in this facies and bracken, Preridium aquilinum, is 
the most characteristic fern. The only other abundant vascular plant is 
Oxalis acetosella and the ground layer is extremely sparse. 

The tree layer is predominantly of oak, with abundant birch in certain 
stands. Occasionally coniferous plantations are seen with a ground vegetation 
of this facies. 


Six lists of the facies show an average of 16 species per stand with a total 
of 50 species. 

The range in altitude on which the stands have been recorded is from 175 
feet to 520 feet, and slopes vary from very gentle to steep. The facies is not 
associated with any particular aspect, and the soils are all freely drained brown 
forest soils—surface pH 3-8 to 4:6. 

One stand was recorded at Duns Castle under an open canopy of Quercus 
cerris. This facies is not common in the area because of the clayey nature of 
many of the woodland soils, and the second facies is the more usual. 

The distinguishing species of the second facies is Lonicera periclymenum 
which is an abundant species of the woodland floor. With it are two of the 
constants for the whole community, Holcus mollis and Dryopteris austriaca, 
while the third constant, Oxalis acetosella, occurs in constancy class IV. 
Deschampsia flexuosa is a constant species and Rubus fruticosus agg. is 
present as a constancy class IV species with low cover-abundance values. 
Cover of the ground layer is greater than in the first facies, about 15 per cent 
on the average. ‘Six stands have been recorded with an average of 21 species 
per stand, a slightly higher average than in the first facies, and a total of 62 
species. 

The stands are recorded between the narrow limits of 270 feet and 350 feet 
and the sites are either level or gently sloping. The soils cover the whole 
range from freely drained brown forest soils to poorly drained non-calcareous 
gleys. The surface soil reaction varies from pH 3:8 to 4-5 and all the soils 
are base deficient, with the exception of the lower horizons in one of the 
gleys. 

Five out of the six stands were recorded in this area and the facies may be 
considered characteristic of lowland woodland in the Lothians. The trees of 
the canopy layer are oak with subsidiary Scots pine in Colstoun Wood and 
birch regenerated from cut stumps in Butterdean Wood. Another feature 
of some of the woods is the abundance of climbing plants of Lonicera 
periclymenum. 

The third facies is found under the cover of coniferous plantations and is 
usually without both Endymion nonscriptus and Lonicera periclymenum. The 
constant species are the same as for the whole community, with the addition 
of Galium hercynicum. Constancy class IV species of this more frequently 
disturbed vegetation are Agrostis tenuis and Rhytidiadelphus squarrosus. 
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Seven stands have been recorded with an average of 16 species per stand 
and a total of 49 species. None of the stands occurs in the Lothians and 
Berwickshire. 

There is little correspondence between this series of woodland communities 
and those distinguished by McVean and Ratcliffe (1962) in the Highlands. 
The nearest approach is their Betula-herb nodum which has one constant, 
Oxalis acetosella, in common with the present community. 

The first facies is comparable with the ‘“ complementary society” of 
Pteridium with Holcus mollis and Endymion nonscriptus referred to by 
Tansley (1953) in his description of Pedunculate Oakwood. The second 
facies is related to the Rubus society of Hertfordshire Sessile Oakwoods 
(Tansley, 1953) but differs from it in the low abundance of Rubus itself. 


Woodland with Vaccinium myrtillus 


Woodland with Vaccinium myrtillus dominant in the field layer occurs 
under the canopy of planted oaks and conifers and naturally regenerated 
birch. The constant species of the community are Vaccinium myrtillus, 
Deschampsia flexuosa, Hypnum cupressiforme vat. ericetorum and Pleurozium 
schreberi. In constancy class IV there is one species, Hylocomium splendens. 

The average number of species is 19 per stand with a range of 13 to 28 
species. The total for fifteen stands is 80, which is increased to 83 by the 
corticolous lichens growing on fallen twigs. 

The altitudinal range of the stands recorded is from 210 feet to 900 feet, 
but actual limits of the community are from near sea-level, on suitable 
base-deficient sites, to the upper limit of tree growth, where tree canopy or 
bouidery terrain favours Vaccinium myrtillus as opposed to Calluna vulgaris. 
Slopes vary from gentle to steep, with a preponderance of the moderately 
steep. This indicates the type of ground unsuitable for arable agriculture, 
which is left under woodland, rather than a requirement of the Vaccinium- 
dominated community. Position on a hill slope rather than degree of slope 
influences its occurrence and towards the base of slopes its place is often taken 
by one of the other woodland floor communities. 

The soils on which it is found vary in degree. of podzolization; the most 
acid are humus-iron podzols or iron podzols with a surface pH as low as 
3-5 and the least acid are brown podzolic or brown forest soils of low base 
status with pH up to 4-7. The modal pH is about 4-0. Drainage of the 
majority of the soils is free, but podzols derived from former grey-brown 
podzolic soils are imperfectly drained. The form of humus in the surface 
horizon is moder with a tendency to mor on the more acid sites. 

Some of the oakwoods with Vaccinium myrtillus dominant in the field layer 
are composed of second generation trees which have grown from the stumps 
of felled trees, and the ground vegetation has been stable for a considerable 
number of years. Under the shorter rotation of conifers and the drastic 
effect of clear felling the vegetation is often less uniform. The naturally 
regenerated birchwoods frequently have an irregular canopy and in many 
instances have replaced former coniferous plantations after felling, and the 
influence of these factors is reflected in the ground vegetation. 

Vaccinium myrtillus is usually the dominant species in the community, but 
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under the heavy canopy of young conifers where the field-layer cover is less 
than 50 per cent Deschampsia flexuosa is more abundant. The main associate 
of the Vaccinium is this grass, which is abundant in nearly all the stands. 
There are a few flowering plants, among them Calluna vulgaris, Luzula pilosa 
and Galium hercynicum, which individually occur in about half the number of 
stands but their cover-abundance is never high. Melampyrum pratense is 
present with relatively high cover-abundance value in one stand. 

The ground-layer cover varies between 3 and 95 per cent and is consistently 
high where field cover is low. Pleurozium schreberi is generally the most 
abundant species, the other constant Hypnum cupressiforme var. ericetorum 
providing, on the whole, low cover. Other abundant species are Hylocomium 
splendens and two species of Rhytidiadelphus, R. loreus and R. triquetrus. 

Two facies have been separated, on the basis of the presence of Oxalis 
acetosella. In the facies with Oxalis present there are seven constants— 
Vaccinium myrtillus, Oxalis acetosella, Deschampsia flexuosa, Luzula pilosa, 
Hypnum cupressiforme var. ericetorum, Pleurozium schreberi and Lophocolea 
bidentata. 

Only six stands have been recorded with a total of 56 species, including 
3 species of epiphytic lichens on fallen twigs. The average per stand is 21 
species with a range of 17 to 28 species. 

Five of the stands are dominated by oak, Quercus robur, Q. petraea and 
‘intermediate forms of the two species, and Pinus sylvestris, Larix decidua 
and Betula pubescens occur in some. One is a birchwood where both species of 
birch, B. pubescens and B. verrucosa, are present. Vaccinium myrtillus is the 
field dominant in all the stands, except in one near the edge of Dupplin 
Lake, Perthshire, where the grasses Deschampsia flexuosa and Festuca ovina 
are more abundant. The constancy of Oxalis acetosella and Luzula pilosa and 
the -higher constancy of Galium hercynicum distinguish this facies from the 
second, although none of these species has a high cover-abundance value, 

The range of altitude of the stands, 420 to 625 feet, is very narrow, and 
in nowise indicates the total range of the facies. The slopes vary from 3 to 
15 degrees, and aspect has no influence on the occurrence of the facies. As 
regards the soils, these are all freely drained iron podzols and brown forest 
soils with the surface pH ranging from 3-6 to 4-2. 

None of the stands recorded in the area falls within this facies. 

The second: facies, where Oxalis acetosella is absent, has the same four 
constant species as the community as a whole. 

Nine stands of this species-poor facies have been recorded. The average 
number of species per stand is 17, ranging from 13 to 25, and the total is 63. 

As compared with the first facies a lower proportion of stands have oak 
in the tree layer; two stands are under birch, two stands under planted 
conifers and one is a felled coniferous plantation. Vaccinium myrtillus is 
again dominant and abundant, except in the two stands with coniferous tree 
canopy. The presence of Erica cinerea differentiates this facies from the first 
and Festuca ovina has a much higher constancy value. The ground layers of 
the two facies are essentially the same, but the constancy values of the species 
are lower in the second. 

The stands occur between altitudes of 210 and 900 feet, and slopes are 
moderate to moderately steep with two stands on very gentle slopes. These 
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two stands are on imperfectly drained podzolic soils and the remainder are on 
freely drained iron podzols or brown forest soils. The range in surface pH is 
from 3-5 to 4-7. 

In the area the vegetation of three- stands of the facies has been listed. 
The three types of tree canopy are represented, oakwood, birchwood and 
coniferous plantation. Two of the stands are those on imperfectly drained 
soils noted above. Rhytidiadelphus triquetrus is abundant in these stands and 
the one record of Goodyera repens in the whole community comes from one 
of them. The constant species of the facies are present in all the three stands, 
with the exception of Deschampsia flexuosa which is absent in one. Scattered 
plants of Erica cinerea occur in the stands and Calluna vulgaris is present in 
two. 

The two associations distinguished by McVean and Ratcliffe (1962) which 
are most akin to the whole community are Pinetum Hylocomieto-Vaccinetum 
and Betuletum Oxaleto-Vaccinetum. Neither is a good “ fit ”, but when the 
associations are equated with the two facies a clearer relationship is seen. 

The facies with Oxalis acetosella has a strong affinity with Betuletum 
Oxaleto-Vaccinetum. Constants in common are Vaccinium moyrtillus, 
Deschampsia flexuosa, Oxalis acetosella and Pleurozium schreberi. Two 
other constants in the Betuletum are present as constancy class IV species— _ 
Galium hercynicum and Hylocomium splendens. The remaining constants of 
the Betuletum Sorbus aucuparia, Blechnum spicant, Potentilla erecta and 
Thuidium tamariscinum, have low constancy and cover-abundance values in 
the Oxalis facies. Of the three other constants in the facies, Luzula pilosa, 
Hypnum cupressiforme var. ericetorum and Lophocolea bidentata, none is 
well represented in the Betuletum. 

There is an average of 21 species in the stands of.the Oxalis acetosella 
facies compared with 28 in the Betuletum stands, and, although the two 
communities have many species in common, the Highland stands were 
probably often recorded from under lighter canopy and include vegetation 
of rather more moist and base-rich habitats. 

The other facies has an average of 17 species per stand as opposed to 14 in 
Pinetum Hylocomieto-Vaccinetum. Vaccinium myrtillus is the only constant 
species common to both, but Hylocomium splendens, Deschampsia flexuosa 
and Pleurozium schreberi have a fairly high constancy and the species lists 
for the two communities show a large number of species in common. 


Woodland with Calluna vulgaris and Polytrichum commune 


-A wet heathy woodland has been distinguished where Calluna vulgaris and 
Polytrichum commune are constant species. Only five records are available 
and in these the number of constancy class IV species exceeds that of the 
constants. 

Calluna vulgaris is the most abundant field-layer plant and is the dominant 
in two stands. Polytrichum commune is the dominant in two of the remaining 
stands and Sphagnum nemoreum is the most abundant species in the fifth. 

The average number of species per stand is 16, ranging from 13 to 24, and 
the total for the five lists is 45. 

Only a narrow range in altitude (220 to 550 feet) is shown by the records, 
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but probably the true limits parallel those of birchwood as a whole. The 
community occurs on level or very gently sloping sites where the soils are 
imperfectly drained podzols or acid gleys. The surface pH varies from 3-4 to 
4-2 and the soils are strongly base-deficient in the upper horizons. 

Birch dominates three stands and Pinus sylvestris is the most abundant 
tree in the other two. Tree growth is poor and the canopy is very open. 
Erica tetralix is present in four stands, indicative of the wet soil and fairly 
light canopy. The other flowering plants are less constant and, with the 
exception of Molinia caerulea and Vaccinium myrtillus in two of the stands, 
their cover-abundance is never high. The ground layer of bryophytes often 
provides more cover than the field layer. The stands with abundant Poly- 
trichum commune and Sphagnum nemoreum have already been mentioned 
and other abundant species are Hylocomium splendens, Pleurozium schreberi, 
Rhytidiadelphus triquetrus, Aulacomnium palustre and Lophocolea bidentata. 

Three stands of the community under secondary birchwood have been 
recorded in the area. In two of the stands the dominant birch is Betula 
pubescens which has regenerated from stumps after felling, and in the third 
B. verrucosa is the more abundant of the two birches recorded and has 
regenerated from seed after the felling of a coniferous plantation. 

None of the Highland associations (McVean and Ratcliffe, 1962) is 
comparable with this type of woodland and the community most akin to it 
is wet heather moor. 


Woodland with Deschampsia caespitosa 


A woodland community in which Deschampsia caespitosa is usually the 
dominant of the field layer has been distinguished on moist or wet soils. 
The constant species are Betula spp. in the tree layer and Deschampsia 
caespitosa, Poa trivialis, Viola riviniana, Eurhynchium praelongum, Thuidium 
tamariscinum and Lophocolea bidentata in the ground vegetation. 

There is an average of 21 species per stand and the total for seven stands is 
62 species, which is increased to 64 by species of corticolous lichens on fallen 
twigs. 

The stands range in altitude from 280 to 925 feet, but the true limits of the 
community are from nearly sea-level to the upper limit of tree growth. 
Aspect has some influence on its occurrence, and it is more commonly found 
on damp north-facing slopes which are usually gentle or level, but sometimes 
moderate. 

The soils are imperfectly drained brown forest soils or non-calcareous gleys 
‘and are acid in reaction. The pH of the surface soils varies from 4-2 to the 
more mesotrophic level of 5-4. 

On the gleys the dominant tree is often Alnus glutinosa, but after repeated 
felling it may be replaced by more rapidly regenerating Betula spp. Quercus 
spp. are dominant in one stand on an imperfectly drained soil, a type of soil 
often planted with conifers. The constant Betula spp. are subsidiary to the 
planted trees or A/nus glutinosa, but are dominant in those stands where there 
has been no replanting after felling. Fraxinus excelsior is abundant in two 
stands on more mesotrophic soils. 

The field layer has a distinctive appearance due to the tussocky habit of 
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Deschampsia caespitosa which is dominant in most of the stands. With it are 
tall ferns, Dryopteris spp. and Athyrium filix-femina, which are more vigorous 
here than in many of the other woodlands described. Between tussocks of 
Deschampsia are abundant plants of Poa trivialis and, in individual stands, 
Agrostis canina var. canina, Holcus mollis and H. lanatus. Although not 
present in all the stands, Oxalis acetosella is the most abundant forb, while 
the constant species Viola riviniana is abundant in some. Ajuga reptans and 
Viola palustris have high cover-abundance in two stands and the other 
dicotyledonous herbs occur as scattered individuals in some of the stands. 

In the ground layer Thuidium:tamariscinum is the most abundant species, 
followed by Eurhynchium praelongum, Mnium undulatum and Lophocolea 
bidentata. ; ; 

No facies have been separated in the community. Two stands with very 
abundant Rhytidiadelphus triquetrus have not been included in the table. as 
more records are needed to determine their relationship to the others. 

One stand under a canopy of planted Japanese larch has been recorded in 
the Lammermuir area at Fala Mains Wood. Betula pubescens is abundant 
and the species giving the greatest cover in the field layer are Dryopteris 
austriaca and Oxalis acetosella. The ground-layer cover is 5 per cent under 
the very complete cover of the field layer, and Mnium undulatum has a higher 
cover-abundance value than any other bryophyte. 

McVean and Ratcliffe (1962) do not give a detailed analysis of related 
vegetation in the Highlands. Their account includes a table showing the 
subordinate species of alder communities, and list 1b of that table has closest 
affinity to the present community. In this list the subordinate species are 
Fraxinus excelsior, Corylus avellana, Prunus spinosa, Oxalis acetosella, 
Prunella vulgaris, Agrostis stolonifera, Poa trivialis, Deschampsia caespitosa 
and Luzula sylvatica. 

None of the woodland communities described by Tansley (1953) is com- 
parable with the Deschampsia caespitosa woodland, and the wet to damp 
facies of Pedunculate Oakwood with locally dominant D. caespitosa is 
perhaps the most akin to it. 


Woodland with Juncus acutiflorus 


On very wet soils there is a woodland community in which the field layer is 
dominated by Juncus acutiflorus. It is closely related to J. acutiflorus pasture 
but differs from it in that woodland species are present. 

Only four stands have been recorded and the constant species are Betula 
spp. and Salix atrocinerea, in the tree and large shrub layers, and Agrostis 
canina var. canina, Holcus lanatus, Juncus acutiflorus, Epilobium palustre, 
Potentilla erecta, Eurhynchium praelongum, Rhytidiadelphus squarrosus and 
Brachythecium rutabulum. 

The average number of species is 28 per stand and the total for the four 
stands is 56 species. 

The stands have been recorded between altitudes of 340 and 600 feet, but 
the records are too few to give any real indication of altitudinal limits. One 
site is on level ground and the others are on moderate north-facing slopes. 

The stand on level ground is on a basin peat which is black and amorphous 
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in the surface 7 inches and dark reddish brown and amorphous with frequent 
birchwood remains below that depth. The other three stands are on poorly 
or very poorly drained non-calcareous gleys, with surface pH ranging from 
4-8 to 5-3. 

Alnus glutinosa dominates one stand and in the other stands Betula spp. 
form a rather open canopy. The average height of the trees is 35 feet, which 
usually overtops the shrub layer of Salix atrocinerea. ' 

In the field layer. the grass element, apart from the.dominant Juncus 
acutiflorus, is second in importance., Nearly all the stands are affected by 
grazing, but this is light compared with that on the nearby open pasture, 
and the biotic influence in maintaining the grassy nature of the vegetation is 
slight. The most abundant woodland species in two of the stands is Anemone 
nemorosa and in a third Ajuga reptans. Cover-abundance values of the 
constant forbs Epilobium palustre and Poténtilla erecta are always low. 

Cover of the ground layer is 40 per cent or more and the most abundant 
species are Eurhynchium praelongum, Brachythecium rutabulum, Rhytidiadel- 
phus squarrosus and Thuidium tamariscinum. 

The one stand on basin peat has been recorded in the present area at 
Greenlaw Clump. It differs from the other stands in the presence of the 
tall herbaceous species Valeriana officinalis and Angelica sylvestris and of 
Equisetum fluviatile, but in other respects belongs essentially to the same . 
community. } 

The mesotrophic mire community of the Juncus acutiflorus-Acrocladium 
cuspidatum nodum is the most closely related Highland vegetation (McVean 
and Ratcliffe, 1962). Four of the constants of the nodum, Juncus acutiflorus, 
Epilobium palustre, Potentilla erecta and Rhytidiadelphus squarrosus, are 
constants in this present community, and the fifth constant, Acrocladium 
cuspidatum, occurs in two ,of the four stands. 


Agrostis-Festuca Basic Grassland 


The community named Agrostis-Festuca basic grassland is found on soils 
derived from calcareous or other base-rich parent materials. The constant 
species are Agrostis tenuis, Festuca rubra, Poa pratensis, Luzula campestris, 
Lotus corniculatus, Trifolium repens, Veronica chamaedrys and Rhytidiadelphus 
squarrosus, which, with the exception of Festuca rubra and Poa pratensis, are 
also constants in the second facies of acidic grassland. 

Eight stands have been recorded with an average of 25 species per stand and 
a range of 18 to 38 species. The total number of species is 74. , 

The dominant species are usually Agrostis tenuis and Festuca rubra but in 
individual stands Cynosurus cristatus, Festuca ovina, Lolium perenne and 
Trisetum flavescens are very abundant. The community is rather a hetero- 
geneous one, distinguished from the acidic grassland by an element of 
calcicolous grasses. 

The community has been recorded from altitudes of 50 to 850 feet, but 
occurs at higher levels where suitable rock outcrops are present. Slopes vary 
from gentle to steep and aspect has no apparent influence on its occurrence. 
The soils are freely drained brown forest soils and the surface pH can be 
as low as 4-6. In spite of the acid surface, either the base saturation is high 
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in the B or C horizons, or else the soil is influenced by the release of mineral 
nutrients from basic rocks near the surface. On certain sites of this grassland 
dry flushing (Pearsall, 1950) and soil creep at the base of cliffs and crags 
maintain a sufficiently high level of bases for basiphilous species to comprise 
an important element. 

The calcicolous grasses present are Koeleria gracilis, Trisetum flavescens 
and Helictotrichon pratense. Other species, less demanding in base level 
requirements but usually absent from acidic grassland, are Cynosurus 
cristatus, Dactylis glomerata and Lolium perenne. Of the dicotyledonous 
herbs none can be termed an exacting calcicole, but many are indicative of 
mesotrophic and, when present in abundance, of eutrophic conditions. 
Deeply rooting species, such as Galium verum, sometimes occur in heath, 
where the soil is influenced by the presence of base-rich material, but in the 
basic grassland Galium verum is abundant and fairly constant (constancy class 
IV), as it is in the chalk grassland of southern England (Tansley, 1953). 
Calcifuge species are generally absent, although Galium hercynicum is present 
with very low abundance in one stand and Pleurozium schreberi in the two 
stands with surface pH values below 5-0. 

Records from the area include three stands of basic grassland. The one 
at Kidlaw on an erratic mass of limestone is the best example, with all the 
species of calcicolous grasses present, abundant Helianthemum chamaecistus, 
Thymus drucei, Lotus corniculatus, Plantago lanceolata and Achillea mille- 
folium, and the calcicolous moss Camptothecium lutescens. The second stand 
has been slightly modified by the reseeding of pasture within a few yards of it, 
and the species Phleum pratense and Lolium perenne in the stand probably 
do not occur naturally on such a dry site with nearby outcrops of basalt. 
‘The third stand is even less natural, in that it is parkland which had been 
formerly cultivated. It has a low total number of species present and is 
similar to the Neutral Grassland described by Tansley (1953). 

The analogous community in the Highlands is species-rich Agrosto- 
Festucetum (McVean and Ratcliffe, 1962), but the correspondence between 
the two is not good. Constants common to both are Agrostis tenuis, Festuca 
rubra and Rhytidiadelphus squarrosus. The other constants of the species-rich 
Agrosto-Festucetum are absent or infrequent in the basic grassland com- 
munity, with the exception of Festuca ovina and Anthoxanthum odoratum. 
Of the remaining constants and the constancy class IV species of the basic 
grassland, only Cerastium vulgatum and Plantago lanceolata occur in at least 
half the number of stands in the Agrosto-Festucetum. The average number 
of species in the Highland stands (43) is considerably higher than that of the 
lowland community (25). 

Comparison with King’s (1962) data for a grassland continuum in south- 
east Scotland shows that the basic grassland is most nearly related to his 
vegetation type D on mesotrophic brown earths. All the constants of the 
basic grassland occur as constants in vegetation type D, and, although 20 
out of the total 74 species in the basic grassland do not appear in the other 
community, only five of these species, Koeleria gracilis, Lolium perenne, 
Helianthemum chamaecistus, Hypochaeris radicata and Rumex. acetosella, 
occur more than once in the stands of the basic grassland. The vegetation 
recorded by R. Smith (1900) and W. G. Smith (1905) on soils derived from 
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basaltic rocks and limestone is very similar to some of the stands of the basic 
grassland community. 


Agrostis-Festuca Acid Grassland 


The Agrostis-Festuca acid grassland is an anthropogenic community 
occurring within the former forest zone. The constants are Agrostis tenuis, 
Anthoxanthum odoratum, Festuca ovina, Luzula campestris, Galium hercyni- 
cum, Potentilla erecta, Hylocomium splendens and Rhytidiadelphus squarrosus. 
In the twenty stands recorded the average number of species is 25, with a 
range of 16 to 33 and the total number of species is 85. 

Agrostis tenuis and Festuca ovina are usually the most abundant grasses, 
but on the more acid soils Deschampsia flexuosa is often very abundant and 
Festuca rubra sometimes so on the less acid. Luzula campestris is an abundant 
species in most of the stands and Galium hercynicum and Potentilla erecta 
often equal individual species of the dominant grasses in abundance. 

The altitudinal limits within which the community has been recorded are 
400 and 1050 feet, but the true limits are almost sea-level and over 3000 feet, 
given for the similar community in the Highlands (McVean and Ratcliffe, 
1962). Although there is a variation in slope from level to very steep the 
modal] slopes are moderate to moderately steep. The soils are freely drained 
or imperfectly drained brown forest soils with the pH of the surface horizon 
ranging from 3-8 to 5-2. 

The heath undershrubs Calluna vulgaris and Vaccinium myrtillus occur 
sporadically throughout the vegetation, especially on the more acid base- 
deficient soils. Considerable areas are dominated by Pteridium aquilinum or, 
in north-eastern Scotland, by Ulex europaeus. The community under bracken 
often contains species characteristic of woodland (Ragg, 1960, Chapter VID). 
With increasing pH and base saturation of the soils the forbs become a more 
important element in the vegetation. At the more acid end of the scale 
Galium hercynicum and Potentilla erecta are the only two species of import- 
ance, but on the more base-rich soils leguminous species and Thymus drucei, 
Plantago lanceolata and Viola riviniana are prominent. The ground-layer 
cover, although variable—as low as 5 per cent cover or as high as 80 per cent 
— is usually about 30 per cent and the layer is formed mainly by the 
hypnaceous mosses of constancy classes V and IV. Occasional stands have 
Rhytidiadelphus triquetrus as an abundant species. 

On the basis of the presence or absence of the two leguminous species 
Lotus corniculatus and Trifolium repens two facies have been set up. In the 
first facies, where these species are absent, five of the grass species are 
constant—Agrostis tenuis, A. canina var. arida, Anthoxanthum odoratum, 
Deschampsia flexuosa and Festuca ovina. Other constants are the woodrush 
Luzula campestris, the forbs Galium hercynicum and Potentilla erecta, and 
the mosses Hylocomium splendens, Pleurozium schreberi, Pseudoscleropodium 
purum and Rhytidiadelphus squarrosus. 

The average number of species per stand is 22 and the total for 7 stands 
is 53. , 

There is little to distinguish the habitat characteristics of this facies ~ 
from those of the second, apart from the greater degree of podzolization in 
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the soils. The range in the surface pH is from 4-0 to 4-9 and the parent 
materials are derived from siliceous sedimentary rocks, acid schists and 
andesitic lavas. 

Vaccinium myrtillus and Carex pilulifera are both in constancy class IV 
and are preferential for this facies compared with the second. The constant 
species Pleurozium schreberi occurs in abundance in the first facies but its 
cover and constancy are less in the second, whereas the moss Pseudosclero- 
podium purum with the same constancy values as Pleurozium, has more or less 
the same cover in both facies. 

None of the stands recorded in the area fall within the first facies. 

In the second facies the oxyphilous grasses Agrostis canina var. arida and 
Deschampsia flexuosa are no longer constant. The constants are the same as 
for the community as a whole, with the addition of Lotus corniculatus, 
Trifolium repens and Viola riviniana. In constancy class IV Festuca rubra and 
Pseudoscleropodium purum are still present, but the additional species 
Campanula rotundifolia, Veronica chamaedrys, V. officinalis, Achillea mille- 
folium and Cerastium vulgatum are included and Deschampsia flexuosa and 

’ Pleurozium schreberi occur at lower constancy levels. 

The average number of species per stand is higher—-26, and the total 
number of species in thirteen stands is 74. : 

The surface soil reaction shows a range of pH from 4-4 to 5-2 with one 
aberrant member which has pH 3-8 inthe surface. This very acid soil has 
low base saturation, but it has a deep A horizon which may favour species 
characteristic of the second facies, although the stand is somewhat transitional 
between the two facies. The soils are morphologically similar to those of the 
first facies, but in chemical characteristics they do differ, in that the pH and the 
content of the bivalent cations of calcium and magnesium are generally 
higher. This shows the influence of more basic parent material or sometimes 
of the topographical position of the stand in relation to soil leaching. 

In addition to species already noted as showing preference for the more 
base-rich soils certain infrequent species such as Galium verum, Hieracium 
pilosella and Viola lutea are confined almost entirely to this facies. The grass 
Poa pratensis which is a constant in the Agrostis-Festuca basic grassland is 
clearly preferential to the same facies. 

Four stands of the facies have been recorded in the Lammermuirs. Included 
in these is the one on the very acid soil, which includes such species as 
Achillea millefolium, Veronica chamaedrys and Poa pratensis but not the two 
leguminous species Lotus corniculatus and Trifolium repens. The other three 
stands are typical of the facies, differing mainly in that Veronica chamaedrys 
is almost absent and that the moss Rhytidiadelphus triquetrus and the liverwort 
Lophocolea bidentata are present in all three stands, whereas in the rest of the 
facies they occur once with very low abundance and in separate stands. 

The species-poor Agrosto-Festucetum of McVean and Ratcliffe (1962) is the 
corresponding nodum in the Highland area. The average number of species 
per stand and the range of species present are the same but the Highland 
vegetation is richer in species—total 103 as compared with 85—for the same 
number of stands. Differences in the constants are that Agrostis canina is 
constant in the association set up by McVean and Ratcliffe and Luzula 
campestris is constant in the stands recorded in the present survey. In their 
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lists Nardus stricta, Juncus squarrosus and Luzula multiflora are present at 
much higher constancy levels and many of the forbs at lower levels. As well 
as a regional difference of climate and the effect of the sorting of data into 
somewhat different groups, the influence of altitude may be operative, as 
three-quarters of the Highland records are at altitudes over 1000 feet and only 
one record at 1050 feet is included in the lowland acid grassland. 

The Agrostis-Festuca community distinguished here is part of the wider 
community described by Tansley (1953), and in more recent descriptions it is 
comparable with part of the continuum described by King (1962). Vegetation 
type B, with dominance of Deschampsia flexuosa and Festuca ovina, distin- 
guished by King corresponds closely to the first facies. All the constants of 
the facies except Pseudoscleropodium purum are present in his vegetation type 
B as constancy class 6, i.e. in 100 per cent of the stands, and only two of his 
constancy class 6, Nardus stricta and Hypnum cupressiforme, are not constants 
in the facies. The second facies corresponds most closely to his type D on 
mesotrophic brown earths. Nine of the facies constants occur in constancy 
classes 5 and 6 of type D, i.e. in over 80 per cent of the stands. Two constant 
species of the facies, Potentilla erecta and Viola riviniana, occur with low 
constancy in the south-east Scotland community described by King and three 
species of constancy class 6 (100 per cent) in that community, Agrostis 

. canina, Holcus lanatus and Rumex acetosa, are of relatively low constancy in 
’ the facies. 


Nardus Grassland 


Nardus grassland has nine constant species, Nardus stricta itself, the grasses 
Agrostis canina var. arida, Anthoxanthum odoratum, Deschampsia flexuosa 
and Festuca ovina, the two forbs Galium hercynicum .and Potentilla erecta 
and the mosses Pleurozium schreberi and Rhytidiadelphus squarrosus. 

The average number of species is 19, ranging from 13 to 31, and the total 
for 21 lists is 78. 

The presence of Nardus stricta lends a distinctive appearance to the 
vegetation, especially in the dormant period of the year, but its abundance 
is often equalled by one or even two of the other grasses. Potentilla erecta 
and Galium hercynicum, both constant species, are the only dicotyledonous 
herbs that occur in abundance. The two woodrushes Luzula campestris and 
L. multiflora, although never providing a high degree of cover, are a character- 
istic feature. Juncus squarrosus occurs in varying amounts and is the dominant 
in one stand. Cover of the ground layer varies from very low values to as 
- much as 80 per cent where there is abundant Polytrichum commune, but 
average cover is just over 30 per cent. 

The lowest altitude at which the community is recorded is 460 feet and the 
highest 1750 feet. Gentle and moderate slopes are the most common, but the 
stand occurring at the highest altitude is on a very steep north-eastern slope. 
Although a higher proportion of the stands are on southern and eastern slopes 
this reflects the influence of the land-form along the Highland Boundary 
Fault, where many records were made, rather than any preference of the 
community for these aspects. 

The range in soil type is considerable but the soils are all acid (pH 3-7 to 


PLATE 12 


Growth patterns in cereal crops near Luffness Mains (NT480800). The 
patterns are caused by varying amounts of fine silt and sand in the soil 
which give rise to differential water retention capacity. It will be noted 
that the fields in the middle distance and beyond on Dreghorn and 
Macmerry series do not exhibit patterns. 


PLATE 13 


Moderate, medium crumb structure in the A horizon of Linhope series 
(Divisions on trowel at one-inch intervals). 


PLATE 14 


Strong, coarse sub-angular blocky structure in the S horizon of Winton 
series (Hammer shaft 12 inches long). 
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4-5) and deficient in bases'in the surface horizons. At one end of the scale 
the soil is a freely drained brown forest soil and at the other it is a shallow 
hill peat. Many of the soils are classified as freely drained iron podzols, yet 
there is often some impedance in drainage in the upper horizons and below 
the litter layer there is a horizon of black greasy humus. The hill peat carrying 
a Nardus vegetation has been subject to down-slope wash and the community 
is often marginal to vegetation of less modified peat (W. G. Smith, 1918). 

The whole community forms a distinct unit, the floristic range of which 

parallels the range in soils. The stands with very abundant Polytrichum 

commune have a different appearance from the others with the moss forming 
tussocks of varying height and lateral spread. Two facies have been set up 
with some stands intermediate between them, reflecting continuous range in 
composition. 

The first facies, in addition to having the community constants, has the 
grass Agrostis tenuis and the woodrush Luzula campestris as constant species. 
Vaccinium myrtillus is constant but of low cover value, and Carex pilulifera 
is in constancy class FV, whereas its constancy value for the whole community 
is much lower. 

There are seven stands of this facies recorded and the average number of 

“species per stand is 20. The total is 54 species and the number of species 
ranges from 14 to 30. 

The two grasses Deschampsia flexuosa and Agrostis canina var. arida, both 
constants in the general community, occur in constancy class IV, and Juncus 
squarrosus, Luzula multiflora and Hypnum cupressiforme vat. ericetorum 
which are species of constancy class IV of the whole grassland are much less 
frequent. In addition to the constant presence of Agrostis tenuis and Luzula 
campestris there is an element of dicotyledonous herbs which occur sporadi- 
cally throughout this facies but are not recorded in the second. The species 
are Achillea millefolium, Anemone nemorosa, Campanula rotundifolia, Hypo- 
chaeris radicata, Plantago lanceolata, Polygala serpyllifolia, Veronica offici- 
nalis and Viola lutea. The sedge Carex caryophyllea and the grass Festuca 
rubra are both found in two of the stands. 

The facies has been recorded at altitudes between 460 and 1450 feet and 
it generally occurs at a lower level than the second facies. The slopes are 
moderate with one stand on a very gentle slope, and the soils are mainly freely 
or imperfectly drained brown forest soils. One stand is on a freely drained 
iron podzol and two stands are on skeletal soils related to brown forest soils 
or iron podzols. 

None of the stands recorded on the Lammermuirs belongs to this facies, but 
one stand on a non-calcareous gley is intermediate between it and the second 
facies. Agrostis tenuis, Luzula campestris, Anemone nemorosa and Festuca 
rubra are in this intermediate stand, but Juncus squarrosus, Molinia 
caerulea and Polytrichum commune, species characteristic of the second 
facies, are also present. 

The second facies has Juncus squarrosus and Luzula multiflora as constant 
species in addition to eight of the community constants. It differs from the 
general community in that Anthoxanthum odoratum just fails to bea constant 
species in eleven stands and the mosses Polytrichum commune and Plagio- 
thecium undulatum are in constancy class IV. Other species characteristic of 
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this facies, when compared with the first, are Molinia caerulea and Carex 
nigra. 

In the eleven stands recorded the average number of species is 18 and the 
total is 47 species. 

The range in altitude is from 580 to 1750 feet and most of the stands 
are at an altitude above 1000 feet. The majority are on gentle slopes, but 
some of the higher stands are on moderate or even very steep slopes. With 
the exception of the stand at the lowest.altitude, 580 feet, on an imperfectly 
drained brown forest soil, the soils are iron podzols, peaty podzols, peaty 
gleys and shallow hill peat. The surface soil reaction is comparable with that 
of the first facies and the main difference is the greater development of the 
humus layer. 

. Four stands of this facies have been recorded on the Lammermuirs on 
gentle slopes at around 1100 feet. One of the soils is a peaty podzol and three 
are peaty gleys. Calluna vulgaris occurs, with very low cover values, in three 
of the stands and Vaccinium myrtillus in only one stand. In this respect the 
stands differ from those recorded in other areas where Vaccinium has a higher 
constancy and may be abundant. In the ground layer Plagiothecium undulatum 
is present in the four stands but with low cover values, and Polytrichum 
commune is abundant in two stands. Hypnum cupressiforme var. ericetorum 
is absent from these two stands, and the total cover of the hypnaceous mosses’ 
is less. 

The communities in the Highlands which are most closely related to the 
Nardus grassland are the species-poor facies of Nardetum sub-alpinum and 
Juncetum squarrosi sub-alpinum (McVean and Ratcliffe, 1962). If the Nardus 
grassland as a whole is compared with the species-poor Nardetum sub- 
alpinum the main differences are that Agrostis canina var. arida, Deschampsia 
flexuosa and Pleurozium schreberi are constant species in the Nardus grassland 
and Agrostis tenuis, Carex pilulifera and Hylocomium splendens in the 
Nardetum. Constants common to both are Nardus stricta, Anthoxanthum 
odoratum, Festuca ovina, Galium hercynicum, Potentilla erecta and Rhytidia- 
delphus squarrosus. One further point of difference is the fairly high constancy 
of Viola riviniana in the Highland facies and its absence from stands recorded 
outside the Highland area. 

The first facies described here closely resembles the species-poor Nardetum 
sub-alpinum in that, in common with that community, Agrostis tenuis, 
Anthoxanthum odoratum, Festuca ovina, Galium hercynicum, Potentilla 
erecta and Rhytidiadelphus squarrosus are constant. It differs in that Carex 
pilulifera is constant and Vaccinium myrtillus and Pleurozium scherberi are in 
constancy class IV in Nardetum sub-alpinum whereas Carex pilulifera is in 
constancy class IV and Vaccinium myrtillus and Pleurozium schreberi are 
constant in the facies. This is a minor difference but more striking differences 
are the constancy of Hylocomium splendens in the Nardetum and its rather‘ 
low constancy in the Luzula campestris facies, and the constancy of L. 
campestris in the facies and its low constancy in the Highland Nardus 
vegetation. 

King’s (1962) vegetation type G on podzolic brown earths corresponds 
very closely with the Luzula campestris facies. All the constancy classes V 
and IV species of the facies occur as constants in his type, and of the remaining 
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constants in the south-east Scotland community only Campanula rotundifolia 
and Dicranum scoparium occur with low constancy values in the facies. 

The Luzula multiflora facies. compares very well with the species-poor 
facies of Juncetum squarrosi sub-alpinum, although Juncus squarrosus is the. 
dominant in only one list. Constants common to the two communities are 
Nardus stricta, Agrostis canina, Deschampsia flexuosa, Festuca ovina, Juncus, 
squarrosus, Galium hercynicum, Pleurozium schreberi and Rhytidiadelphus 
squarrosus. The main differences are the constancy of Luzula multiflora and 
Potentilla erecta in the L. maaan facies and their low constancy values 
in the Juncetum. 

Vegetation type A on peaty podzols in ing s Cheviot survey is highly 
comparable with this second Nardus grassland facies. All the constancy 
classes V and IV species of the facies, except Polytrichum commune, are present 
as constants in type A. Only two of the remaining constants in this type, 
Carex panicea and Luzula pilosa occur with low constancy values in the L. 
multiflora facies. 


Molinia Grassland 


There are six constant species in the Molinia grassland, namely, Molinia 
caerulea, Deschampsia flexuosa, Festuca ovina, Vaccinium myrtillus, Potentilla 
erecta and Hypnum cupressiforme var. ericetorum. 

The average number of species per stand is 18, with a range of 10 to 25 
species, and the total for seven stands is 41 species. 

Molinia caerulea is the dominant plant, except in two stands, one in which 
Juncus squarrosus and Vaccinium myrtillus are equally as abundant as Molinia 
and one in which Juncus squarrosus and Deschampsia flexuosa are the most 
abundant field-layer species. In the ground layer the cover is not high, except 
in the one stand with abundant Polytrichum commune, and because of its 
height this species can almost be considered as part of the field layer. . 

The altitudinal range of the stands described is from 700 to 1300 feet but 
the limits are considerably wider than this. Slopes on which the community 
is found vary from very gentle to steep. The modal slopes, however, are 
gentle. The soils are peaty gleyed podzols or peaty gleys with a surface 
layer of black amorphous humus, or very dark brown well-humified peaty 
humus which varies in thickness from 6 to 12 inches. The pH of the humus 
layer is from 3-5 to 4-4. As in the comparable soils under wet heather moor 
the upper horizons are markedly deficient in bases, but the base saturation of 
the lower horizons of the gleys may be over 40 per cent. 

‘Calluna vulgaris and Erica tetralix occur sporadically but the heath 
undershrub constant in the community is Vaccinium myrtillus. It is absent 
from one stand which differs from the others in having Juncus acutiflorus 
present and is probably worthy of separation as a different facies. The 
vegetation is clearly a grassy one more nearly related to Nardus grassland than 
the Molinia facies of wet Calluna moor. 

Four of the stands contain Juncus squarrosus and these are obviously akin 
to the species-poor facies of Juncetum squarrosi sub-alpinum of McVean and 
Ratcliffe (1962), having eight species of constancy classes V and IV of that 
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community in at least three out of the four stands. One striking difference is 
the absence of Molinia caerulea in the Juncetum squarrosi. 

The stand containing Juncus acutiflorus has pH 4-4 in the surface horizon 
which is 0-4 of a unit higher than in any of the other stands. Eurhynchium 
praelongum is present and Agrostis tenuis is abundant in this stand but 
absent from the others. 

No stands of Molinia grassland were noted in the Lammermuirs although 
there are appreciable areas of vegetation related to this nodal community. 


Juncus acutifiorus Pasture 

This anthropogenic community is derived from wet woodland dominated 
by Alnus glutinosa or Betula spp. McVean and Ratcliffe (1962) have adopted 
the term “‘ mire ”’ or soligenous mire for this type of community and perhaps 
this is the most convenient term. Because of the occurrence of a related 
woodland community dominated by Juncus acutiflorus in the field layer, 
however, it has been decided to name the community a “ pasture” to 
indicate the influence of grazing in its establishment and maintenance. In 
terms of Tansley’s (1953) classification it would form part of the “ soil- 
vegetation type” of marsh, while the older descriptions of R. Smith (1900) 
and W. G. Smith (1905) refer to this type of community as “ Bog-Junceta ”’. 

The constant species are Juncus acutiflorus, Agrostis canina (including 
both var. canina and var. arida), Anthoxanthum odoratum, Deschampsia 
caespitosa, Festuca rubra, Holcus lanatus, Luzula multiflora, Cirsium palustre, 
Potentilla erecta, Ranunculus acris and Rhytidiadelphus squarrosus. ° 

On average there are 27 species per stand, ranging from 17 to 40, and from 
the seven stands recorded there is a total of 70 species. 

Juncus acutiflorus is the dominant in most of the stands, although the grasses 
may, together, provide a higher degree of cover. Forbs contribute far less to 
the bulk of the vegetation than the grasses but in certain individual stands one 
or other of the species, Rumex acetosa, Trifolium repens or Viola palustris, 
is abundant. The ground layer varies in cover from 5 to about 50 per cent. 

Stands have been recorded from altitudes of 525 to 1100 feet which 
probably bound the zone of its maximum occurrence. The slopes are mainly 
gentle or very gentle, but occasionally stands are found on moderate slopes. 

The soils are all gleys with varying amounts of organic matter in the surface 
horizon. One stand is a peaty gley with the organic layer‘of a fen-type peat, 
as compared with the acid peaty humus under wet Calluna moor. Base 
saturation of the soils is usually moderate to high and, although the most acid 
soil has pH 4-5 in the surface horizon, the majority are less acid and are 
mesotrophic, with earth worms in the A horizon. 

The sites on which the community is found are influenced by flushing with 
water charged with mineral nutrients. Concave slopes at the base of hills and 
the depressions around springs and minor streams on hillsides often carry 
vegetation dominated by Juncus acutiflorus, and on gentle convex slopes 
surface-water gley soils may also have this type of vegetation. 

Sheep and cattle sometimes graze the young growth of the detinant 
Juncus if the grazing pressure is heavy, but it is mainly the grasses and 
palatable forbs that they crop. The more acid stands are characterized by the 
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presence of Molinia caerulea and Nardus stricta and the more mesotrophic 
by Poa trivialis. The sedges Carex flacca, C. ovalis, C. panicea, C. pilulifera 
(on the most acid soil) and C. pulicaris are scattered throughout individual 
stands but their constancy is low. Luzula multiflora is a constant with 
extremely low cover values and Cirsium palustre similarly has low values, 
perhaps reflecting the inadequacy of the Domin scale when dealing with large 
individual plants in small quadrats. 

The ground-layer cover is mostly provided by the constant species 
Rhytidiadelphus squarrosus. Individual stands have other species in abundance, 
such as Acrocladium cuspidatum, Climacium dendroides, Mnium undulatum, 
Pseudoscleropodium purum and Lophocolea bidentata. 

Three stands of Juncus acutiflorus pasture have been recorded in the area, 
all on mesotrophic non-calcareous gleys with surface pH of 5-4 or over and 
high exchangeable calcium in the surface horizon. Trifolium repens and 
Poa trivialis are present in all three stands and Cynosurus cristatus and 
Festuca pratensis are present in two. This distinguishes them from the stands 
on more oligotrophic soils. 

The related community distinguished in the Highlands is the Juncus 
acutiflorus-Acrocladium cuspidatum nodum (McVean and Ratcliffe, 1962). 
Three out of the five constants in the Highland nodum Juncus acutiflorus, 
Potentilla erecta and Rhytidiadelphus squarrosus, are constants in the present 
community. The total lists of species for both nodal communities have many 
species in common, but in the Highland nodum sedges show higher constancy 
and in the community outwith the Highlands the grasses form a more import- 
ant element. 

- A similar community of flush bogs has been recorded by Ratcliffe (1959) 

in North Wales, but the sites are at a higher level, over 1200 feet, and the 
influence of peat development in the surface soil horizons is more evident. 
Eriophorum angustifolium is constant in the Welsh stands and Narthecium 
ossifragum is present in 2 out of 4 stands. 


Dry Calluna Moor 


The constants of this community are Calluna vulgaris, Vaccinium myrtillus, 
Deschampsia flexuosa and the mosses Hypnum cupressiforme var. ericetorum 
and Dicranum scoparium. 

The average number of species per stand is 15 and the range is 8-22 species, 
but in some of the earlier records not all the lichens have been identified and 
consequently these figures are lower than they should be. The total for 33 
lists is 95 species. ; 

Calluna vulgaris is the field-layer dominant with an understorey of Vacci- 
nium myrtillus and varying amounts of Deschampsia flexuosa, and the 
dominants of the ground layer are Pleurozium schreberi, Hypnum cupressi- 
forme var. ericetorum and Hylocomium splendens. 

The altitudinal range of dry heather moor is from almost sea-level to 
2500 feet (McVean and Ratcliffe, 1962), but the stands examined have been 
from 500 to 1700 feet in altitude, between which limits the largest area of 
heather moor occurs. 

Iron podzols are the main soil type on which this community is found, 
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although there is a range from brown forest soils to peaty podzols. The soils 
are all acid—surface pH 3-5 to 4-4—and low in bases. 

The moorland is burned over once in 12 years on the average and the 
relative abundance of species varies with the age of the vegetation after 
burning. Erica cinerea, Vaccinium myrtillus and species of grasses are often 
abundant in the early stages of succession after “‘ muir burn”. The ground 
layer of hypnaceous mosses, characteristic of the older stands, may be 
destroyed by severe fires and orthotropic mosses, particularly Pohlia nutans 
and Campylopus flexuosus, are prominent in the younger stands (Ragg, 1960, 
Chapter VID). 

Facies based on the seral stages have not been separated as they “‘cut across” 
the facies distinguished on other grounds. Four facies have been distinguish- 
ed, mainly on the basis of the flowering plants associated with the dominant 
Calluna. The first facies has the same constants as the whole community and 
the species of constancy class IV, Pleurozium schreberi and Pohlia nutans, 
are the same. The facies shows little preference for aspect and occurs on level 
to steep slopes, although it is more commonly found on moderately sloping to 
steep ground. The soils range from brown forest soils to peaty podzols and 
the pH in the surface soil is from 3-5 to 4-3. 

The four stands of the facies recorded in the present survey area all occur 
on freely drained iron podzols on fairly steep land. The two stands with older 
heather have abundant hypnaceous mosses, whereas in the two younger stands 
these mosses are absent and the orthotropic species are more abundant. 
Young stages of lichens forming a crust of basal squamules on the surface 
humus are also more evident in the younger plots. 

The second facies is characterized by the presence of Erica cinerea. The 
three constant flowering plants of the general community are present and, 
in addition to Erica cinerea, Potentilla erecta is a constant species. Hypnum 
cupressiforme var. ericetorum is constant but Dicranum scoparium is in 
constancy class IV. Other species in constancy class IV are Agrostis canina 
var. arida and Festuca ovina which are infrequent in the first facies. 

The stands are found on a similar range of slope as the first facies, but 
show a distinct tendency to occur on the drier southern slopes. The soils 
are all iron podzols, or skeletal soils closely related to iron podzols, with 
the exception of one which is transitional between a brown forest soil and an 
iron podzol. The reaction of the surface soil varies from pH 3-7 to 4-2. 

This facies is not common and only one stand was recorded in the area. 
The fiowering plant constants are all present in this stand, but only one moss, 
Pohlia nutans, is present and lichens are abundant, indicating the younger 
community established after burning. 

The third facies is distinguished by the presence of Nardus stricta and is 
transitional to Nardus grassland, but Calluna vulgaris is still overwhelmingly 
the dominant plant and the mosses of constancy classes V and IV are the 
same as those for the first facies. There is a greater number of flowering 
plant constants, including Nardus stricta, Festuca ovina, Juncus squarrosus 
and Potentilla erecta, as well as the three constants for the whole community. 

Only six stands of the facies have been examined, rather few to allow 
definite conclusions as regards habitat conditions, but all except one occur 
on gentle slopes. The soils are iron podzols, with one transitional to a peaty 


Vegetation 141 


podzol, and all have either a slight degree of mottling in the A, or B, horizons 
or a weakly developed thin iron pan. The surface pH varies from 3-6 to 
4-0. 

Four stands have been described on the Lammermuir Hills where the 
facies is widespread. 

A fourth facies has been tentatively set up, based on three records. 
Lathyrus montanus is present in the three stands and the grass species Festuca 
ovina, Agrostis canina var. arida and A. tenuis are fairly prominent. Other 
species more characteristic of this facies than of the heather moor as a whole 
are Campanula rotundifolia, Lotus corniculatus and Pseudoscleropodium 
purum. 

The stands occur on steep slopes and the soils are brown forest soils 
with surface pH ranging from 3-7 to 4:4. Comparison of exchangeable 
calcium and magnesium in the B, horizon of these soils with the values for the 
same horizon under the other three facies of heather moor shows that calcium 
is up to ten times as high and the magnesium almost twice as high under 
heath with Lathyrus montanus. 

The dry heather moor is similar to the Callunetum vulgaris of McVean 
and Ratcliffe (1962) but based on rather a different set of constant species. A 
higher proportion of the younger stages after burning in the present survey 
may cause the difference, as well as the data being drawn from a different 
geographical region. In Callunetum vulgaris Calluna is the sole constant 
flowering plant and the plagiotropic mosses Hypnum cupressiforme vat. 
ericetorum, Hylocomium splendens and Pleurozium schreberi are all constants, 
whereas in the present community three flowering plants are constant and 
only one plagiotropic moss, Hypnum cupressiforme var. ericetorum, is con- 
stant; Pleurozium schreberi falls in constancy class IV and Hylocomium 
splendens is infrequent in its occurrence but may be abundant. The other 
marked difference is the high constancy of Pohlia nutans, constancy class IV, 
in the dry Calluna moor and its absence from Callunetum vulgaris. 

A very similar community of Calluna heath is described by Ratcliffe 
(1959) in North Wales, with again some difference in the presence of bryo- 
phytes. Hylocomium splendens and Rhytidiadelphus loreus are more prominent 
in the community he described and Pohlia nutans is infrequent. 


Wet Calluna Moor 


Constant species of the wet heather moor are Calluna vulgaris, Erica 
tetralix, Trichophorum caespitosum, Dicranum scoparium and Hypnum 
cupressiforme var. ericetorum. 

The average number of species is 18, the range is 13 to 26 species and the 
total for 18 stands is 78 species. 

Calluna vulgaris is clearly dominant in the drier facies but less so in the 
wetter facies with abundant Molinia caerulea. Erica tetralix is fairly abundant 
throughout the community and Trichophorum caespitosum is more sparsely 
present. The most common dominant of the ground layer is Hypnum 
cupressiforme var. ericetorum but in some cases Sphagnum compactum or, less 
frequently, Pleurozium schreberi is dominant. In one stand where the heather 
is over twenty years old Cladonia impexa is the most abundant ground-layer 
species. 
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The related community of Trichophoreto-Callunetum, described by 
McVean and Ratcliffe (1962), extends to 3000 feet in the Cairngorms, but 
in the areas surveyed so far high-lying ground of suitable slope which is not 
covered by hill peat has not been encountered. The stands recorded range 
from 500 to 1100 feet, the limits of the region of the most widespread occur- 
rence of the community. Most of the stands tend to face east but as the slopes 
are usually very gentle, this may be a feature of the land-form rather than 
evidence of a preference of the community for eastern slopes.. Slopes range 
from 0 to 14 degrees but the modal slopes, as already stated, are very gentle. 

The soils are imperfectly drained iron podzols, peaty podzols and peaty 
gleys, and are strongly acid with a surface pH of 3-3 to 4-2. 

The wet moorland is maintained for grazing by a rotation of burning 
similar to that for the dry heather moor. Heavy grazing favours Erica 
tetralix which is seldom eaten by sheep, rather than Calluna. The effect on 
the abundance of Trichophorum caespitosum is probably similar, since only 
the spring growth of this species is eaten, and Juncus squarrosus, as noted in 
other areas (cf. Ratcliffe, 1959), is favoured by heavy grazing. Although the 
influence of burning on the ground layer is less marked because of the moist 
nature of the habitat, it is still similar to that on the dry heather moor. 
Pohlia nutans is more abundant in the younger stands and Pleurozium 
schreberi in later stages of succession after fire. 

Two facies have been distinguished, based on the occurrence of Molinia 
caerulea. 

The facies in which Molinia is absent is richer in species of Cladonia, 
both in number and abundance, and one of these, C. impexa, occurs as a 
constancy class IV species. Sphagnum compactum and Gymnocolea inflata 
also are more commonly found in this drier facies, and the cover of the 
dominant, Calluna vulgaris, is usually higher. 

The slopes are flat to gentle and the soils range from imperfectly drained 
iron podzols, which may have had a more peaty surface horizon destroyed 
by the practice of burning the vegetation, through peaty podzols to peaty 
gleys. The surface horizons are markedly acid with pH as low as 3:3. 

. Only one stand of this facies has been recorded, on gently sloping land 
north of Dirrington Great Law. The age of the heather after the last burn is 
seven years and the most abundant bryophytes are the leafy liverworts 
Gymnocolea inflata and Cephalozia sp.; Pohlia nutans is fairly abundant and 
Hypnum cupressiforme var. ericetorum occurs as scattered plants, indicating 
that the vegetation is still in the earlier stages after fire. 

The second facies, with Molinia caerulea as a constant species, differs from 
the Molinia-absent facies in that Cladonia spp. are less prominent and the 
plagiotropic mosses Hypnum cupressiforme var. ericetorum and Pleurozium 
schreberi, which is a constancy class IV species, more abundant. : 

There is a wider range of. slopes from level to moderately steep. On the 
level or gently sloping sites the soils are peaty gleys and on the moderate or 
moderately steep slopes they are peaty podzols which are probably influenced 
by downslope movement of water. The surface soils are still strongly acid, 
but, on the average, the surface pH is higher than in the drier facies, and the 
base saturation of the lower horizons of the gley soils is considerably 
higher. 
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Four stands of the facies have been described in this area—three on peaty 
gley soils and one on a peaty podzol occurring on a moderate slope. In 
addition to the four constant flowering plant species typical of the facies as a 
whole, Juncus squarrosus is present in all four stands—a measure, perhaps, 
of the higher grazing intensity of the Lammermuirs as compared with that of 
similar vegetation in other areas. Dicranum scoparium and Hypnum cupres- 
siforme var. ericetorum occur in three of the stands but are missing from one 
stand which has very high cover of Sphagnum compactum and S. tenellum. 
Pleurozium schreberi occurs in the oldest stand and Pohlia nutans is present 
in the three young stands. 

The Trichophoreto-Callunetum described by McVean and Ratcliffe 
(1962) is the association in the Highland area most closely related to the first 
facies. The flowering plant constants are the same in that association, but the 
ground-layer constants differ, although resemblances are seen in that Hypnum 
cupressiforme var. ericetorum and Cladonia impexa are in constancy class IV. 
Trichophorum caespitosum is much more abundant in the Highland stands 
and certain species, such as Narthecium ossifragum and Sphagnum papillosum, 
which occur there are absent from this facies. McVean and Ratcliffe 
distinguish two Cladonia facies and from the lower cover of Trichophorum 
in the relevant stands and the frequency of the species of Cladonia these 
facies are more nearly related to the present facies. 

The second facies of Wet Calluna Moor differs from the Molinieto- 
Callunetum of McVean and Ratcliffe (1962) in that Potentilla erecta is not a 
constant species and Trichophorum caespitosum and the moss Dicranum 
Scoparium are constant. Other dissimilarities are the virtual absence of Juncus 
squarrosus, the absence of Festuca ovina and the lower constancy of Nardus 
stricta in the Highland vegetation, which may reflect a difference in grazing 
intensity. Apart from these differences the two communities are the same. 


Upland Calluna-Eriophorum vaginatum Moor 


This is the community characteristic of the hill peat of eastern Scotland. 
The constant species are Calluna vulgaris, Empetrum nigrum, Eriophorum 
vaginatum, Pleurozium schreberi, Rhytidiadelphus loreus and Calypogeia 
trichomanis. Constancy class IV species are Vaccinium myrtillus, Dicranum 
scoparium, Hypnum cupressiforme var. ericetorum, Plagiothecium undulatum 
and Sphagnum (plumulosum). 

The species average 18 per stand, ranging from 14 to 25, with a total of 
50 species for 9 lists. 

Calluna vuigaris is usually dominant or co-dominant with Eriophorum 
vaginatum. Sphagnum (plumulosum) which probably includes S. nemoreum 
is the most abundant moss in most stands. ; 

The community has been recorded between altitudes of 1050 and 1900 feet, 
but the upper limit is around 2500 feet. Slopes are usually very gentle or gentle 
with the peat extending on to more moderate or even steep slopes on north and 
north-east aspects. The peat is strongly acid, pH 3-4, and varies in depth 
from 12 inches to about 8 feet with an even greater depth in local hollows. 
There is little evidence of plant remains in the shallow peat apart from 
occasional fragments of Calluna and Eriophorum. The deeper peats are less 
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humified and largely derived from Sphagnum, Eriophorum and Calluna. 
Erosion of the peat is active in many areas and is probably being accelerated 
by the practice of burning the hill vegetation for sheep grazing. Durno (1959) 
‘has shown that the basal layers of the deeper peat extend back to the Atlantic 
or, locally, the Boreal post-glacial period, but the shallower peats are possibly 
much younger. 

After Calluna, Empetrum nigrum is the most constant dwarf shrub, although 
Vaccinium myrtillus is present and often abundant in many of the stands. 
V. vitis-idaea and Erica tetralix occur in about half of the stands. Well- 
grazed stands with less abundant Calla have often high cover of Juncus 
squarrosus. Trichophorum caespitosum, a constant in other blanket peat 
communities, is only sporadic and occasional in this community. Rubus 
- chamaemorus is present and abundant in four stands and is characteristic 
of the community. 

Sphagnum species of the Acutifolia series are usually the most abundant 
bryophytes, but they are not found in some of the drier stands. The plagio- 
tropic mosses Pleurozium schreberi and Hypnum cupressiforme var. ericetorum 
are often abundant and Rhytidiadelphus loreus shows high constancy but low 
cover values. Among the liverworts Calypogeia trichomanis is the only 
constant species and its cover-abundance is low. 

Two stands of the community have been recorded in this area. All the 
constancy classes V and IV species are present except Dicranum scoparium 
and Calypogeia trichomanis which is replaced by C. fissa at Eachil Burn and 
Pleurozium schreberi and Sphagnum plumulosum on Braidbus Hill. The peat 
is very shallow and underlain by a gleyed subsoil of the Ettrick Association. 

The related community in the Highlands is Calluneto-Eriophoretum 
(McVean and Ratcliffe, 1962). The constants of the two communities differ 
in that Empetrum hermaphroditum is constant in the Highland community 
instead of E. nigrum. This may have resulted from the fact that the aggregate 
species E. nigrum, was recorded in the present survey. Calypogeia trichomanis 
and Rhytidiadelphus loreus are constants in this upland moor community, 
whereas constant bryophytes in the other are Hylocomium splendens and 
Sphagnum nemoreum. Vaccinium myrtillus and Rubus chamaemorus are 
constant in the Highland stands, but occur with lower constancy outwith the 
Highlands. 

Three lists of Calluna-Eriophorum bog recorded by Ratcliffe (1959) in 
North Wales show strong affinities with upland Calluna-Eriophorum vagi- 
natum moor. With the exception of Calypogeia trichomanis, constants of 
the Scottish community occur with usually high constancy in the Welsh 
community. Differences are seen in the more constant occurrence of Erio- 
phorum angustifolium, Trichophorum caespitosum and Hylocomium splendens 
in the Welsh stands. Other species, such as Rubus chamaemorus and Vacci- 
nium vitis-idaea, which occur in almost half the Scottish stands are absent 
from the Welsh. 


Calluna-Eriophorum yaginatum-Trichophorum Bog 


Calluna-Eriophorum vaginatum-Trichophorum bog covers vast areas of 
Scotland at altitudes below 1500 feet (Plate 19). The community is rather 
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heterogeneous; three facies have been separated, but more may be differ- 
entiated as additional records are collected. 

Constants of the whole community are Calluna vulgaris, Erica tetralix, - 
Eriophorum vaginatum, Trichophorum caespitosum, Dicranum scoparium and 
Hypnum cupressiforme var. ericetorum. 

The average number of species is 20 per stand and the total for 23 stands 
is 79 species. 

The dominant or most abundant species in the field layer are Calluna 
vulgaris and Eriophorum vaginatum, and less frequently, Trichophorum 
caespitosum. Other abundant species are Erica tetralix one of the constants, 
Vaccinium myrtillus of low constancy, and Deschampsia flexuosa, Narthecium 
ossifragum and Carex nigra in certain of the facies. In the ground layer the 
dominant and most abundant species are one or more species of Sphagnum, 
Polytrichum alpestre, P. commune, Pleurozium schreberi and Hypnum cupres- 
siforme var. ericetorum. 

Stands have been recorded at altitudes from 50 feet on Flanders Moss in 
Perthshire to 1525 feet on Black Law in the Lammermuirs. The slopes on 
which the stands occur are all between 0 and 3 degrees, although the commu- 
nity does occur on slightly steeper slopes. Aspect has little or no influence on 
the community at these low angles of slope, but it may be operative near the 
upper limit of slope on which the community is found. 

The stands have all been recorded from bogs with a relatively smooth 
surface, apart from one on artificially produced pool and hummock caused 
by a method of peat extraction. No natural well-developed pool and 
hummock surfaces have been encountered in the areas surveyed, although 
occasional large pools have been seen. ‘ 

Depth of peat varies from shallow on gentle hill slopes to very deep in the 
raised mosses. Humification of the peat also varies, but on the average the 
degree of humification is less than under the upland Calluna-Eriophorum 
vaginatum moor, and remains of Sphagnum are more evident, often as layers 
of “ raw ” undecomposed Sphagnum. In all instances the peat is highly acid 
with pH ranging from 3:2 to 3-8 at the surface. 

In addition to the constants certain species are present in all three facies. 
These include the constancy class IV species Eriophorum angustifolium of 
low cover-abundance, Plagiothecium undulatum, usually of low cover- 
abundance, Pleurozium schreberi of low to medium cover-abundance, and 
Calypogeia trichomanis, usually of low cover-abundance. Aulacomnium 
palustre, Polytrichum alpestre, Cephalozia connivens, Lophozia ventricosa, 
Odontoschisma sphagni and certain species of Sphagnum, S. papillosum, S. 
plumulosum and S. rubellum, are also found throughout the community at 
varying levels of constancy and cover-abundance. 

The first facies is on the drier peat where Calluna vulgaris is the dominant 
plant. It is related to the upland Calluna-Eriophorum vaginatum moor, 
but differs in the absence of Empetrum nigrum, the low constancy and cover- 
abundance of Vaccinium myrtillus and the constant presence of Trichophorum 
caespitosum. 

The constant species of the facies are Calluna vulgaris, Eriophorum 
vaginatum, Trichophorum caespitosum and the mosses Dicranum scoparium, 
Hypnum cupressiforme var. ericetorum, Pohlia nutans and Aulacomnium 
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palustre. Erica tetralix is present in constancy class IV, and Campylopus 
piriformis and Cephalozia connivens, which are of lower constancy in the whole 
community, are also constancy class IV species. Eriophorum angustifolium 
is only sparsely present and Sphagna of the Palustria series are usually absent. 
‘In the ground layer the most abundant species are Hypnum cupressiforme 
var. ericetorum and Pohlia nutans, and the species of Sphagnum of the 
Acutifolia series present are S. nemoreum, S. rubellum and S. plumulosum. 

Half the number of stands were recorded at altitudes over 1000 feet but 
one stand is at low level on Flanders Moss. The composition and stratigraphy 
of the peat differs little from that in the other facies, and the lower water- 
table level and drier nature of the surface layer are-the distinguishing features. 
With the low cover of Sphagnum species and the dominance of Calluna there 
is little evidence of active formation of peat under anaerobic conditions; 
the tendency is to the formation of acid mor. 

This facies is the only one encountered in the area and three stands were 
recorded and included in the table. All three stands are clearly dominated 
by Calluna vulgaris with Eriophorum vaginatum forming about 25 per cent of 
the cover. Trichophorum caespitosum is present in two of the stands with low 

cover-abundance, as also is Erica tetralix. In the ground layer the constant 
species are present in all three stands, with the exception of Dicranum 
scoparium which occurs in only two. The high cover-abundance of the ortho- 
tropic mosses in two of the stands suggests a fairly short rotation of moor 
burning or the influence of a recent fire. At the time of recording the age 
of the Calluna in one stand was three years. 

Three other stands recorded from the Lammermuirs are not included in the 
tables, since all are young stands after burning and are adjacent to one another 
and their inclusion would upset the balance of the species representation in 
the tables. These are “‘ wetter ” stands, usually with high cover of Sphagna 
of the Palustria series and higher cover of Erica tetralix and Trichophorum 
caespitosum. They show the same high cover of Pohlia nutans as the first 
group of stands, but Hypnum cupressiforme var. ericetorium is absent. More 
records are needed before their relationship to the three facies already 

distinguished can be established. 

The second facies, which occurs in south-western Scotland, has Eriophorum 
vaginatum as the dominant and Deschampsia flexuosa is one of the constant 
species. It is found on wetter peat with probably a longer rotation of burning 
and the effect of individual fires is less severe because of the wetter nature of 
the habitat. Constant moss species are Hypnum cupressiforme vat. ericetorum 
and Pleurozium schreberi. The constancy class IV species Eriophorum 
angustifolium, Polytrichum alpestre, Sphagnum recurvum and Sphagna of the 
Palustria series clearly distinguish this facies from the drier facies. 

The third facies, which again is not recorded in the area, is perhaps the one 
from which the other facies are derived. The constant species are Calluna 
vulgaris, Erica tetralix, Eriophorum vaginatum, E. angustifolium, Tricho- 
phorum caespitosum, Drosera rotundifolia, Narthecium ossifragum, Dicranum 
scoparium and Hypnum cupressiforme var. ericetorum. To these can be 
added Sphagna of the Palustria series, one or other species of which is 
abundant in all the stands. 

Eriophorum vaginatum and Calluna vulgaris are usually co-dominant inthe 
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field layer, with Eriophorum tending to be the more abundant, and Tricho- 
phorum caespitosum is abundant and may be co-dominant with the other two 
species. The high constancy, as compared with the other facies, of the species 
Narthecium ossifragum and Drosera rotundifolia differentiates this facies, the 
wettest, from the other two. 

In the ground layer Sphagnum magellanicum or S. papillosum is usually 
the dominant, with S. recurvum, S. rubellum and S. plumulosum the most 
abundant species in individual stands. Under the higher cover of Sphagnum, 
peat formation is clearly more active than-in the drier facies and the surface 
peat is less humified. In some cases it is a layer of little modified Sphagnum. 

The stands are recorded up to an altitude of 1300 feet and although the 
full depth of the peat was not ascertained, none of the stands are on peat 
less than 36 inches deep. The pH of the surface ranges from 3-4 to 3-8 and is 
slightly higher than in the drier facies but still markedly acid and base 
saturation is low. 

Trichophoreto-Eriophoretum typicum is the comparable community 
recorded by McVean and Ratcliffe (1962). Constant species common to the 
two communities are Calluna vulgaris, Erica tetralix, Eriophorum vaginatum, 
Trichophorum caespitosum and Hypnum cupressiforme vat. ericetorum. This 
list includes all the constants, except Dicranum scoparium, in the community 
outwith the Highlands, but does not include seven of the constants in the 
Highland association. It is clearly with the third facies here distinguished 
that the nodum corresponds. Eight constants, Calluna vulgaris, Erica 
tetralix, Eriophorum vaginatum, E. angustifolium, Trichophorum caespitosum, 
Drosera rotundifolia, Narthecium ossifragum and Hypnum cupressiforme var. 
ericetorum are common to the facies and the Highland nodum. The main 
differences lie in the constant occurrence of Myrica gale and Molinia caerulea 
in the Highland stands and the absence of these species in the stands of the 
present facies—they were present in a few stands which were rejected because 
of other aberrant features. 

The range of surface pH extends to a lower value, 3-3-instead of 3-6, in the 
present facies compared with Trichophoreto-Eriophoretum typicum, which 
suggests that the stands examined are slightly more acid and drier than the 
Highland stands. 

Comparison with the description of the Silver Flowe in Kirkcudbrightshire 
given by Ratcliffe and Walker (1958) shows that the third facies corresponds 
most closely with the medium hummock communities of their analyses. 
This is partly because the stands were selected from the drier areas of the 
bogs, analogous to the medium hummock, and the wet channels where 
vegetation is less extensive were avoided. In spite of this selective sampling 
the greater area of the bogs examined carry a vegetation community compar- 
able with the medium hummock communities, 


Maritime Communities . 

A few stands of maritime communities have been recorded but not enough 
for the setting up of plant sociological units. 

The one record of the foreshore vegetation shows an open stand in which 
Cakile maritima is the most abundant species and Atriplex sabulosa and young 
shoots of Ammophila arenaria are abundant. 
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The mobile dunes of Fraserburgh Association are represented by one stand 

in which abundant Ammophila arenaria and Festuca rubra (Plate 17) provide 
about 50 per cent cover in the field layer. Other field-layer species are sparse 
and include the composites Senecio jacobaea, Taraxacum officinale agg., 
Sonchus asper and Cirsium arvense. Ononis repens and Galium verum, which 
are prominent in later stages, become established in this zone. Only one 
bryophyte, Bryum pendulum, is recorded on the mobile dunes. 
- After stabilization of the dunes Ammophila arenaria and Festuca rubra 
are still abundant and the field-layer cover is fairly complete. Other grasses, 
Poa pratensis, Arrhenatherum elatius, Festuca ovina and Holcus lanatus, 
enter the vegetation and may become abundant. Certain dicotyledonous 
plants are typical of this stage, in particular the restharrow, Ononis repens. 
Galium verum is often abundant and the tall composites are usually scattered 
throughout the stands. The ground-layer cover is greater and, initially, 
species such as Brachythecium rutabulum are the most abundant, although 
in the later stages transitional to dune pasture Hylocomium splendens, 
Pseudoscleropodium purum, Rhytidiadelphus squarrosus and Dicranum 
scoparium are the most abundant species. 

In the dune pasture the abundance of Ammophila arenaria is greatly 
reduced and the most abundant grasses are Festuca rubra, Arrhenatherum 
elatius, Poa pratensis, Festuca ovina and Koeleria gracilis. Galium verum and 
Astragalus danicus are the most abundant dicotyledonous herbs in the two 
stands recorded, and Ononis repens, an abundant species in the previous stage, 
is no longer present. In the ground-layer species giving the most cover are 
Dicranum scoparium, Hypnum cupressiforme var. lacunosum, Pseudosclero- 
podium purum and Rhytidiadelphus squarrosus. 

One stand on the saltings in Aberlady Bay has been recorded. On this 
saline soil the most abundant species are Armeria maritima and Aster 
tripolium. Five other species of salt-tolerant plants are abundant, namely, 
Plantago maritima, Triglochin maritima, Festuca rubra, Suaeda maritima and 
Puccinellia maritima, and the soil surface is covered with a mat of filamentous 
algae. 


N 


RELATIONSHIP BETWEEN GENETIC SOIL GROUPS 
AND VEGETATION COMMUNITIES 


There is a distinct relationship between the major soil groups and their 
sub-divisions and the vegetation communities which occur on them, although 
this may be obscured by the intensity of the biotic factors and by past 
history. Certain soil groups have a wide range of communities on them, in 
part due to the range in properties of the soils and to the differences in biotic 
influence. On the other hand a number of communities grow on several 
soil types, indicating the tolerance of the communities to varying edaphic 
conditions or the over-riding influence of biotic factors in determining the 
vegetation of a particular habitat. 

The full range of vegetation has not been examined, only communities 
considered as nodal being described. Because of this, descriptions of the 
vegetation on some of the sub-groups of the soils may sometimes be inade- 
quate where the vegetation is largely transitional between noda. Another 
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factor affecting the relationship between soils and vegetation is the suitability 
of soils of the different groups for arable agriculture which restricts the 
number of communities to be found on some of them to certain types. 

The relationship between the soils and the vegetation communities is 
described only for the stands which occur in the present area. 


Calcareous soils 


BROWN CALCAREOUS SOILS. , ~ 


Only one stand of woodland on this type of soil has been recorded. The 
soil is completely saturated with bases in all horizons and the pH is over 
7-0. The vegetation recorded is part of the Geum urbanum facies of woodland 
with Cirriphyllum piliferum, Eurhynchium striatum and E. praelongum. 

Where the parent material is a shelly sand, the soils under the later stages 
of sand-dune succession have been included in this sub-group. Three 
stands are listed in Appendix VI under maritime vegetation. The vegetation 
is related to Agrostis-Festuca basic grassland, but it is transitional to the 
younger sand-dune communities and even in the final stages of dune pasture | 
there are maritime species present. 


Brown Earths 


BROWN FOREST SOILS 


Within the brown forest soils, there are series, such as Darleith, which 
range from low to high base saturation and on the more base-rich members. 
of these the following communities have been noted. 

Woodland with Cirriphyllum piliferum, Eurhynchium striatum and E. 
praelongum occurs on these and both the Geum urbanum and Mercurialis 
perennis facies have been recorded. The surface pH of the soils shows a 
range of 5-3 to 5-4, and the base saturation of one of the soils is high and of 
_ the remaining two moderately high. 

The non-woodland community recorded is Agrostis-Festuca basic grassland. 
The vegetation of three stands has been listed and although the soils are 
leached—surface pH 5-3 to 6-1—the base saturation is high or moderately 
high, as in the woodland stands. 

The greatest elevation at which the soils of relatively high base saturation 
were noted is 750 feet, but they occur at higher altitude in suitable situations. 
where base-rich rocks outcrop near the surface of the soil. 

A greater number of communities is recorded from brown forest soils with. 
low base saturation. There is some variation in base saturation and soil 
acidity but all the soils are distinctly leached. The pH in the surface horizons. 
varies from 3-7 to 5-4 and the base saturation of the B horizons ranges from 
1-2 to 21-6 per cent. 

The woodland communities noted on these soils are woodland with 
Dryopteris and Rubus, the Endymion nonscriptus and Lonicera periclymenum 
facies of woodland with Holcus mollis, woodland with Holcus mollis, 
Anthoxanthum odoratum and Festuca rubra, and the species-poor facies of 
woodland with Vaccinium myrtillus. 
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Four stands of the Trifolium repens/Lotus corniculatus facies of Agrostis- 
Festuca acid grassland were recorded on the same sub-group of soils. 

Of the heath communities the Lathyrus montanus facies of dry Calluna 
moor is found on the freely drained acid brown forest soils, and the one stand 
of the Erica cinerea facies recorded in the area is on a soil which can be 
placed in the brown forest soils but is somewhat transitional to the freely 
drained iron podzols. 


BROWN FOREST SOILS WITH GLEYED B AND C HORIZONS 


On these soils is found a wide range of woodland communities. In the 
Lothians and Berwickshire the surface acidity varies from pH 4:5 to 7-0, 
and there is a corresponding variation in base status from relatively low to 
high values. Stands have been recorded on these soils between altitudes of 
325 and 925 feet and the slopes are level to very gentle. 

The communities on the more acid members are the Lonicera periclymenum 
facies of woodland with Holcus mollis, woodland with Dryopteris and Rubus, 
and woodland with Deschampsia caespitosa. The Mercurialis perennis facies 
of the woodland with Cirriphyllum piliferum, Eurhynchium striatum and 
E. praelongum has been recorded on the base-rich soils. 

Although the Luzula campestris facies of Nardus grassland and Agrostis- 
Festuca grassland have been described on this type of soil outwith the present 
area, only woodland communities have been noted within it. 


Podzols 


IRON PODZOLS 


Only the vegetation of dry Calluna moor has been recorded on this sub- 
group of soils, although in other areas of Scotland the related woodland 
community with Vaccinium myrtillus dominant of the field layer and Nardus 
grassland have been noted. 

All the recorded stands occur at elevations between 775 and 1550 feet 
and the surface soils are strongly acid, with pH values ranging from 3-5 to 4:2. 
At the same time these soils are low in bases, as seen from the base saturation 
of the B horizon which varies from 1-9 to 7-7 per cent. 

The main facies of the dry Calluna moor occurs on the moderately steep and 
steep slopes and the Nardus stricta facies on the gentle slopes where the soils 
are transitional to imperfectly drained podzols or to peaty podzols. 


IMPERFECTLY DRAINED PODZOLS 


This sub-group includes the podzolized members of the brown forest soils 
with gleyed B and C horizons, and, since their area is limited, they have not 
been differentiated as soil series. The surface layer of mor or moder has a 
pH of 3-7 to 4-0 and the base saturation of the gleyed B horizon ranges from 
0-7 to 10-6 per cent. 

Two woodland communities have been described on these soils—the 
species-poor facies of woodland with Vaccinium myrtillus and wet heathy 
woodland with Calluna vulgaris and Polytrichum commune. 


PLATE 15 


Reclamation of hill land at Bothwell (NT681643). This photograph shows 
an example of a soil boundary formed by man by cultivation and liming. 
The soil under the heathland is Minchmoor series while in the fields below 
the soil, though known to be a cultivated Minchmoor series in this instance, 
is indistinguishable from cultivated Linhope series. 


PLATE 16 


Afforestation of steep land near Ellemford (NT730600) by the Forestry 
Commission. 
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PEATY PODZOLS 


The vegetation on these strongly acid base-deficient soils is mainly heath or 
Nardus grassland. . ‘ 

The stands occur at altitudes above 650 feet on very gentle to moderate 
slopes. The heath communities recorded are the Nardus stricta facies of dry 
Calluna moor and both the Cladonia facies and Molinia caerulea facies of wet 
Calluna moor. Of the Nardus grassland the Luzula multiflora facies has been 
recorded on peaty podzols. 


Surface-water Gleys 


NON-CALCAREOUS GLEYS 


This sub-group shows a wide range of acidity and base-status, which is 
reflected in the vegetation communities occurring on them. The altitudinal 
range of the stands recorded in Sheets 33 and 34 is from 330 to 975 feet and all 
occur on level or gently sloping land. 

The acid woodland communities are the Lonicera periclymenum facies of 
woodland with Holcus mollis and woodland with Calluna vulgaris and 
Polytrichum commune. On moderately base-rich soils the Geum urbanum 
facies of woodland with Cirriphyllum piliferum, Eurhynchium striatum and 
_ £. praelongum has been recorded. 

One stand of Nardus grassland has been listed on a non-calcareous gley. 
It does not belong to either of the two main facies of Nardus grassland and 
although the surface horizon is acid and base-deficient, the lower horizons 
have a moderate base status. 

The final community on these soils is the Juncus acutiflorus pasture. The 
_ stands occur on soils which are flushed with water containing a good supply 
of bases, and the B horizons are moderately or fully saturated with bases. 


PEATY GLEYS 


No woodland vegetation was recorded on peaty gleys and the main com- 
munities are wet Calluna moor and Nardus grassland. The soils are all strongly 
acid and base-deficient in the A and B horizons. The base saturation of the 
C horizon may be low or moderate. As in the case of the peaty podzols 
the stands occur at elevations above 600 feet, but on level or gently sloping 
land, and the drainage is poor or very poor. 

Three stands of the Molinia caerulea facies of wet Calluna moor were 
recorded and three of the Luzula multiflora facies of Nardus grassland. 
Other communities occasionally seen are the upland Calluna-Eriophorum 
vaginatum moor and the dry facies of Calluna-Eriophorum vaginatum- 
Trichophorum bog, but the soils under these might equally as well be described 
as shallow peat. 


Peat 


HILL PEAT 


On the blanket peat on the fiat tops and gentle upper slopes of the hills 
the last two communities noted on the peaty gleys predominate. In addition 
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there is the vegetation on wetter peat which has already been referred to in 
the description of the Calluna-Eriophorum vaginatum-Trichophorum bog and 
which is related to the central facies of the bog community. 


RAISED MOSS AND BASIN PEAT 

One remnant of a cut-over raised moss was seen at Penmanshiel and the 
vegetation of the dried-out peat can be assigned to the dry facies of Calluna- 
Eriophorum vaginatum-Trichophorum bog. 

Vegetation on a more fen-like peat was described at Greenlaw Clump. 
‘This stand is part of the woodland community with Juncus acutiflorus. 


Chapter 6. Forestry 


by R. P. Steel 
Forestry Commission (Scotland) 


Forestry with its ancillary industries does not have a major impact on the 
economy of the area (Fig. 19), for the general high level of fertility of the soil 
lends itself to intensive cultivation and stock raising, and gives agriculture a 
high priority in the pastoral scene. Forestry, however, is complementary to 
agriculture and has a definite and expanding role to play in the rural economy 
of the region. The chief topographical features of the area are the coastal 
dune lands; the fertile plains flanking the coastal belt; and the Lammermuir 
Hills and the catchment areas of the Tyne, Whiteadder, Ale and Eye. 

The location and siting of tree planting in the past has to some extent 
been governed by these features. Exposed promontories along the coastal 
dune lands have been planted spasmodically, chiefly by the large estate owners 
in their vicinity. Planting on the lowlands has been largely confined to 
the mixed bottom lands (Plate 21), skeletal soils, poorer land sites, and 
hedgerows, while on the uplands a more intensive pattern of planting may be 
seen, largely in the form of wind-breaks, shelter-belts and blocks. To the 
casual observer from any, vantage point, this all adds up to a well-wooded 
countryside, but much of the timber is of doubtful commercial value. At the 
last census of woodlands in 1949, in the district under review, it was found that 
from 5 to 6 per cent of the whole was under forest land. Twenty-eight 
private estates with a total woodland acreage of 7150 acres are now efficiently 
managed under the Dedication Scheme. Two estates with an acreage of 400 
acres are worked under an Approved Woodland Scheme, and an estimated 
2000 acres of forest land comes under the ‘‘ Small Woods ” category. The 
Forestry Commission has two -complete forests in the area, Duns and 
Stenton, and a third at Saltoun, the major part of which is situated within the 
area. The forests all have a common disadvantage from the economic and 
management points of view, in that they are all made up of widely dispersed 
blocks of varying size, ranging from 10 to 300 acres. A compensatory feature, 
however, is the generally high fertility on a wide range of soil types where a 
wide selection of tree species can be grown. The Forestry Commission has at 
the time of writing a total of 3500 acres, of which some 2250 acres have been 
afforested or re-afforested since 1950. It is estimated that this forms about 45 
per cent of the total woodland area within the region. 

The regional woodlands as a whole provide timber of the highest quality 
such as veneer logs, to poorer quality pulp-wood, pit wood and minor 
produce. Most of the higher quality logs are disposed of in the round, but 
many of the woodland estates maintain non-specialized sawmills for conversion 
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of timber for home use, and local sales. In addition timber merchants 
operate throughout the region with scattered sawmilling units, which are 
entirely dependant upon the timber production of the area. 


Coastal Woods 


From a glance at the map of the region, it will be readily observed that 
rather more than half of the boundary has a coastal exposure, ranging from 
north-west to east and on local promontories south-west aspects may be seen. 
The culture of shelter crops on this wind-swept area of sand dunes and exten- 
sive acreages of the sandy Fraserburgh and Dreghorn series is of vital import- 
ance, as a barrier to water and wind erosion and to provide shelter to the 
valuable hinterland plains. The native sea buckthorn (Hippophai rhamnoides) 
has extensively colonized large tracts of coastal dunes and provides protection 
for the establishment of more useful arable and forest crops (Plate 7). Choice 
of tree species in this zone is very limited, and is largely confined to Scots and 
Corsican pines; establishment of the last-named species can be difficult, but 
once established it grows with more vigour than the native Scots pine, and is 
also probably more windfirm and resistant to the frequent extended droughts, 
particularly on the excessively drained sands of Fraserburgh series where 
annual rainfall can be as low as 18 inches. Another native tree which is 
frequently found in the pine crop in mixture, and occasionally pure, is the 
sycamore. This tree thrives well near the coast, and if wind-swept and 
blasted under extreme exposure readily establishes itself behind a little 
shelter. Lastly, a tree which it is considered deserves more consideration 
in the maritime conditions pertaining here is the Leyland’s cypress. 
This species has been planted in mixture with Corsican pine on an extremely 
exposed and wind-swept part of the coast at Archerfield, and to date after 
three growing seasons has maintained its‘colour and vigour with a mortality 
rate of under two per cent. 


Lowland Woods 


It is often a sophism to classify any estate as lowland or upland, as very 
frequently, features of each category may be found on the same estate. The 
general pattern of the woods has, however, an easily discernible distinction. 
Lowland woods normally consist of mixed crops with a wide variety of species, 
often with an irregular structure, and always pleasant aesthetically. Many 
of the older woods up to 300 years old were planted pure on imperfectly 
drained clay loam soils; oak woods predominate with beech slightly less 
extensive, but infrequently these two species occur in mixture. An outstanding 
example of the mixed woodland was the well-known Binning Wood planted 
mainly on the fine sands and silts of the Peffer series on Tyninghame Estate. 
Excellent specimens of oak still survive in the policy woods at Lennoxlove 
and Colstoun. Beech of a known age of 300 years, with an excellent stem 
form, and with tree volumes up to 250 cubic feet, may still be seen on the 
Beech Bank at Yester. Good stands also occur at Gosford, Whittingehame, 
Duns Castle and Tyninghame (Plate 23). Sycamore, a highly valued tree in 
recent times, is to be found on most of the woodland estates in the lowland 
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areas, occasionally in pure stands at Archerfield and Gosford, but more 
frequently in mixture with the foregoing species, and ash.and wych elm. The 
true mixed woods of the Lothian Plain, however, contain all the above species 
with a generous admixture of conifers, predominantly Scots pine, European - 
larch, silver fits, spruces and Douglas fir. It is in these conditions that the full. 
beauty of a wood can be appreciated and that the full potential of the fertile 
brown forest soils of the district is utilized, maintained and enriched. Woods 
of this nature are common to the region and pay tribute to the skill and 
foresight of the early nineteenth-century planters. 


Upland Woods 


As the name implies, these woods are normally to be found at altitudes 
ranging from 500 feet upwards to a limit seldom exceeding 1150 feet depending 
on the topography (exposure being probably the limiting factor). Most of 
the woods in this category are on the podzols and acid brown forest soils of | 
the lower and middle slopes of the Lammermuir Hills. The plantations are 
seldom extensive, and are predominantly coniferous, but good pure stands of 
beech can be seen on the southern slopes of the range at elevations between 
800 and 1000‘feet on the Linhope series. Less frequently, this species has been 
planted pure on the northern slopes. A notable example of the versatility 
of this tree in the Lothians was a plantation of excellent form, growing 
at an elevation of 950 feet, again on the Linhope series, at Hopes near 
Gifford;. this wood (now felled) was approximately 200 years old and 
sound, but tending to lose its colour. Beech is also.largely used in the upland 
woods as an edge tree to give stability and longevity to the conifer crop, 
which is predominantly Scots pine. The economic rotation of a conifer 
crop in the region is about 60 years, which is relatively a short crop span on 
areas where establishment of replacement plantations on upland sites is not 
infrequently a long costly operation. It is in these conditions that the benefit 
from edge planting of beech is felt in establishing a second generation 
conifer crop. .The modern trend in upland planting in the region, however, 
is now towards the introduction of a greater variety of species, with groups of 
hardwoods interspersed throughout the mixture. Gaps in the plantation, 
whether from windthrow or artificially created, are planted up as they occur, 
with the object of creating a permanent uneven-aged crop with an undu- 
lating crown structure. ‘ : 


Shelter Woods 

The shelter woods of the Lowland Plain are apparently well stocked, but 
closer inspection shows that they often consist of old, decaying hedgerow 
trees, and narrow strips of overmature hardwoods which have largely out- 
grown their useful life. Continual felling of this shelter medium is being done, 
and very little replacement being carried out. In these areas of intensive 
cultivation, spring droughts and high winds, the loss of valuable surface soil 
horizons by wind erosion, following the steady decrease in shelter barriers, 
is progressively reducing one of the region’s greatest assets. Hedgerow 
trees, while not the complete answer, play their part in decelerating wind 
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currents over a flat expanse of country. More shelter-belt planting is 
urgently required throughout this terrain, and, if the warning signs have not 
yet been heeded everywhere, a certain amount of shelter-belts, varying in 
width from a few yards to a chain and upwards, are being planted in strategic 
sites by progressive land owners. 

The picture of coastal shelter is not so gloomy. Here it is generally realized 
that not only existing but increased shelter planting is essential, and in the 
past seven years 285 acres have been planted by local land owners and the 
Forestry Commission; the tree species used have been Scots pine, Corsican 
pine, sycamore and beech, with a smail trial plot of Leyland’s cypress. 

Shelter-belt planting in the hill and upland regions is good in places, 
as for example on the large hill farms of Cranshaws (Fig. 18) and Ellemford 
in the Longformacus district of the Lammermuirs (Plates 22 and 24) where the 
‘selection of species and layout is of the highest order. The hill farms in the 
Humbie district also appear to be adequately provided with shelter in the 
form of blocks and strips. Scots pine forms the basis of the shelter crop here. 
Shelter strips of mountain and lodgepole pines, Sitka spruce and noble fir 
have been established at 1100 feet on Soutra Hill with the object of stopping 
snow drifting on to the main road. 

While few if any of the Lammermuir upland farms are without shelter of 
some sort, it is felt that a comprehensive programme of well-sited shelter 
woods would yield a good dividend in increased productivity. In the past 
few years, some 280 acres have been planted by the Forestry Commission 
at elevations ranging from 600 to just under 1200 feet, and within the next 
few years a further 290 acres will be afforested. 


Notes on Woodland Estates 


FORESTRY COMMISSION 


As mentioned earlier there are two Commission forests in the area, Duns 
and Stenton, and part of another, Saltoun. They have a total area of 2500 
acres, 2250 acres of which have been planted, mostly within the last ten years. 
Both Duns and Stenton are scattered forests with blocks of variable size 
dispersed over a wide area of East Lothian and East Berwickshire. 

Pines and larches are the main genera used on the lowland areas of 
Stenton Forest, usually in association with group mixtures of oak, beech and 
sycamore; in damper hollows ash in mixture with Norway spruce is com- 
monly planted. In the upland areas on the northern slopes of the Lammermuir 
Hills, Sitka spruce is a predominant species; on poor exposed podzolized 
moorland sites, a mixture of Sitka spruce, lodgepole pine and noble fir is 
planted. On old woodland areas, under lightly thinned scrub cover, a wide 
variety of exotic species has been planted, which includes western red cedar, 
Lawson’s cypress, western hemlock, Californian redwood, silver firs, and 
Douglas fir. 

In general, the main blocks comprising Duns Forest lie on the southern 
slopes of the Lammermuirs between the 500- and 1200-foot contours. Sitka 
spruce, Scots pine, larches, lodgepole pine, Norway spruce and Douglas fir, 
in that order, are the main species planted. A band of beech is frequently 
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planted along windward edges of exposed hill belts. Whenever possible in 
sheltered sites where better soil conditions permit, groups of hardwoods are 
introduced, usually in association with Norway spruce. A frequent planting 
pattern in this forest is a two-species, nine-plant block mixture of hybrid 
larch and Douglas fir; Scots pine and European larch; and Sitka spruce and 
lodgepole pine. 


GOSFORD, LUFFNESS AND ARCHERFIELD ESTATES 


These estates lie in a coastal district mainly on the freely and excessively 
drained sandy soils of the Fraserburgh series, shelly sands with a high pH. 
The woods, which are predominantly hardwood, are sited in fairly large 
blocks and appear to have been planted primarily for shelter, amenity and 
sport. Sycamore, beech and oak, in that order, are the chief species. Good 
mixed crops of Scots pine and sycamore, about 75 years old, have been sited 
on the coast at Gosford (Plate 6) and Archerfield, and now form a useful 
protective screen to the woods and arable land in their lee. 


LENNOXLOVE ESTATE 


The woods on this estate can be roughly sub-divided into three main 
blocks, viz. the policy woods around Lennoxlove House and in the basin of the 
River Tyne, the intermediate block at Bolton village, and Bolton Muir Wood 
at the southern end of the estate. 

The soil in the policy section is the Winton series, an imperfectly drained 
clay loam which supports excellent stands of oak, with some individual stems 
having a volume exceeding 200 cubic feet. The forest lands in the Bolton and 

' Bolton Muir sections range from 300 to 450 feet above sea level; the soils, 
which are the imperfectly drained sandy clay loams of the Humbie series, carry 
good mixed conifer crops of Scots pine, European larch, Norway spruce and 
Douglas fir of good form and quality. The soils in Bolton Muir Wood are 
variable due to the presence of much sandstone near the surface. Most of them 
show weak podzolization and support excellent crops of Scots pine and 
European larch. 

The adjoining estate of Colstoun has very attractive mixed policy woods, 
many of which are sited on alluvial soils and the imperfectly drained Humbie 
series, although the main block of woods here lies to the south of the estate 
and is sited on poorly drained clay loams of the Yester series. The crop here is 
predominantly Scots pine of reasonable quality and form. 


YESTER ESTATE 


The: woodlands on this estate are sited on soils of the Yester and Humbie 
series, The woods are predominantly of mixed composition, but locally there 
are blocks of pure beech on fertile banks. On less fertile sites crops of very 
good Scots pine can be seen. Natural regeneration of a wide variety of species 
is a feature of the woods on this estate. . 
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TYNINGHAME ESTATE 


The woods on this estate are sited mainly on a low ridge between the Peffer 
Burn and the river Tyne, on land with a variable soil complex and altitudes 
ranging from sea-level to about 100 feet. The woodlands can be loosely 
divided into three main blocks, viz, the well-known Binning Wood, to the 
west of the estate; the policy Brownrig section; and the Hedderwick block 
at the eastern end of the estate. The woods on this estate date from some of - 
the earliest recorded planting in the country, commenced about the year 1707 
by the 6th Earl of Haddington. Binning Wood was his first major project. 
Oak and beech were the chief species planted on fine sand and silt soils, 
mainly of the Peffer series, and the trees were felled in the late war years. 
The wood has now been laid out in its original design and replanted with oak 
and beech, generally in mixture with Scots pine and larches, although a few 
blocks of pure Norway spruce have been planted in damp sheltered hollows. 

The policy woods, largely on soils of the Dreghorn series, contain many 
fine strips of beech (Plate 23) and blocks of mixed hardwoods of excellent 
form, but as these woods are upwards of 200 years old their vigour has gone. 
The Hedderwick block, also on the freely drained soils of the Dreghorn 
series, forms coastal shelter and amenity planting of a high standard. Here 
again, the beech strips are overmature and deteriorating; but regeneration 
by the group selection method is now being done by the estate. 


DUNGLASS ESTATE 


The woodlands on this estate are in two main blocks; the policy section in 
East Lothian, and the Penmanshiel section in Berwickshire. The older woods 
in the policies are predominantly mixed hardwood, but recent plantings have 
been mainly coniferous; Scots pine, larches, Norway spruce and’ Douglas 
fir are the chief species used on the fertile brown forest soils of the Innerwick 
series. The Penmanshiel block is a large area, planted predominantly with 
conifers about 40 years ago. The chief species is European larch, with Scots 
pine at higher elevations, and spruce and Douglas fir in sheltered valley sides 
and bottom lands. The soil here is freely drained, rather stony Linhope 
series which now shows every indication of producing an excellent larch crop. 


AYTON CASTLE ESTATE 


This estate has generally freely drained soils but minor areas on the estate 
are imperfectly or poorly drained; Norway spruce forms the chief tree crop 
on such sites. 

The freely drained brown forest soils carry crops of good Scots pine, larch 
and Douglas fir, and the good quality beech and mixed hardwood stands in 
the policy woods bear testimony to the suitability of this soil for the culture 
of good hardwood crops. 


DUNS CASTLE, MANDERSTON AND LANGTON ESTATES 


These estates are situated in a district of complex drainage and variable 
soil types. The woods at the lower elevation have generally been planted 
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on mixed bottom lands where the ground is unsuitable for agriculture, and on 
freely drained soils of the Linhope and Lauder series. Good stands of oak, 
beech and sycamore are to be seen at Duns Castle on the Hobkirk and 
Eckford series and at Manderston, on rich arable soils of the Whitsome series. 
At higher elevations, on Duns Castle Estate, some large blocks of coniferous 
woods have been sited on the podzolized moorland soils of the Langtonlees 
and Ewelairs series. , 


WHITCHESTER ESTATE 


This is a typical upland estate, where the woods have been planted primarily 
for shelter. The location of the woods in relation to local topography is 
based on cropping and stock-rearing experience gained over the past eighty 
years. The woods are at an altitude between 500 and 1000 feet on undulating 
ground exposed to winds from all aspects but especially to those growth- 
inhibiting ones from the north and east (Plate 24). Soils generally are of the 
Lauder and Ettrick Associations, but locally mixed bottom lands and alluvial 
silts are to be found. At higher levels, the soils of the moorland heath are the 
leached Ewelairs and Langtonlees series. . 

The early shelter woods were planted mainly with Scots pine often with 
marginal bands of beech. Because of the susceptibility to snow damage when 
planting is pure, mixed planting is now the general practice on the estate. At 
lower levels a wide variety of species has been used. At higher elevations on the 
podzols, Sitka spruce, Japanese and hybrid larch, Douglas fir and lodgepole 
pine are the chief species planted. 

This estate is an outstanding example of the successful integration of 
farming and forestry. From the bleak and barren farmlands of 80 years ago 
a major evolution has taken place, resulting in a very great increase in farm 
productivity, timber capital, sporting value and amenity. - 


Modern Establishment Techniques - 


Dating probably from about 1950, the most significant developments in 
establishment techniques in the area have been the gradual change from 
monoculture planting with large tracts of pure conifer stands to the planting 
of mixed woods of varied species, and the development of ploughing methods 
which have made planting possible on land which was previously considered 
unsuitable, uneconomic, or at too high an elevation (Plate 20). New 
techniques in treatment of scrub colonized areas and poor uneconomic 
stands of pure conifer crops, have also been evolved in the last decade. 

Increased use of fertilizers on podzolized soils at high altitudes continues 
as standard practice. Control of weeds by chemical weed-killer compounds is 
being tried; this project may be considered as still in its trial period, but it 
gives promise of allowing cheaper and earlier establishment of young plant- 
ations. 

This area is perhaps fortunate in that the forest soils in general are eminently 
suitable for the culture of a wide variety of species, governed locally by 
topographic and climatic features. Hardwood planting, traditionally a 
feature of the district, figures in many of the mixed stands now in the area. 
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Various methods of introducing broad-leaved species into a crop are in 
current practice, and all have some merit. Perhaps the most popular distri- 
bution is the small group (15 plants) spaced at 30 feet centre to centre in a 
matrix of mixed conifers (Stenton Forest, Pressmennan Wood). Row 
mixtures, single, double and treble, are also seen, as at Binning Wood, 
Tyninghame Estate and Hirsel Estate. Frequently seen associations are: 
beech, European larch, western red cedar and oak; Norway spruce, Scots 
pine and western hemlock; sycamore, European larch, Douglas fir and 
Scots pine; and ash and Norway spruce. 

Ploughing for planting is now such a universally accepted and practised 
technique that little need be said here about it. A development which might 
usefully be mentioned is the complete ploughing of heathland areas on 
exposed sites. This has stemmed from the behaviour of plantations up to 10 
or 12 years old on similar sites ploughed in the traditional pattern. Wind- 
throw, particularly of pine species at this age, is periodically occurring, and 
from root inspection it has been found that on the soils with an impermeable 
pan, such as Dod and Ewelairs series, the root system tends to run in one 
plane following the line of plough furrow and often has an upward growing 
tendency, resulting in extremely poor stability. It is hoped that with complete 
ploughing a better root formation will develop giving increased stability. 

In scrub areas, usually on old woodland sites of which there are many 
in the district, there are still several methods of pre-planting treatment. 
Private estates in general still tend to adhere to the traditional and costly 
method of complete clearing and replanting. In very small areas this might 
be justified, but in larger blocks, the pre-treatment allied to the expensive 
after-planting maintenance makes for an unjustifiably high cost of establish- 
ment. In areas of low-growing dense scrub, strip and group clearing and 
planting is done. This gives reduced initial preparation cost, and also gives 
a useful nursing of shelter benefit to the young crop, usually shade-tolerant 
conifer species, although oak and sycamore can be introduced in groups in 
open areas. After-care maintenance in this method of regeneration, however, 
can be expensive. 

A method of scrub clearance now practised fairly extensively by the 
Forestry Commission where the scrub (normally, birch, alder or hazel) is over 
12 feet high, is to thin out lightly, taking care to reduce dense clumps, to 
remove low cover, and possibly to butt-ring trees with heavy spreading 
crowns. Underplanting at from 900 to 1000 trees per acre then follows, with 
groups of hardwoods interspersed with no fixed pattern, but taking advantage 
of species where overhead light penetration permits. This method demands 
the use of shade-tolerant conifers, but if judiciously carried out it almost 
eliminates weeding. The amount of overhead shade must be steadily reduced 
by repeated thinning of the scrub. 
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Tree species mentioned in the text 


Alnus glutinosa (L.) Gaertn. 

Fraxinus excelsior L. 

Fagus sylvatica L. 

Betula verrucosa Ehrh. and B. pubescens 
Ehrh. 

Sequoia sempervirens (Lamb.) Endl. 

Pinus nigra Arnold * 

Pseudotsuga taxifolia (Poir) Britt. 

Larix decidua Milk 

Corylus avellana L. 

X Larix eurolepis A. Henry 

L. leptolepis (Sieb. & Zucc.) Gord. 

Chamaecyparis lawsoniana (A. Murr.) Parl. 

X Cupressocyparis leylandii (Sacks. & Dall.) 

Pinus contorta Loud. 

P. mugo Turra 


' Abies procera Rehd. 


Picea abies (L.) Karst. 
Quercus robur L. 

Pinus sylvestris L. 

Acer pseudoplatanus L. 

Picea sitchensis (Bong.) Carr 
Tsuga heterophylla (Raf.) Sarg. 
Thuja plicata Lamb 

Ulmus glabra Huds. 


Chapter 7. A griculture 


by W. A. Buckpitt, B.Sc., N.D.A., N.D.D.; D. A. Hughes, B.Sc.; 
and J. G. Wallace, D.H.E., N.D.H. 
The Edinburgh School of Agriculture 


Climate and Weather 


The climate and weather of the area have been described in detail in 
Chapter 2. The area of this survey falls in the relatively dry eastern side 
of Scotland, which is the main cash-crop producing or arable farming zone, 
of which the Lothian Plain is a noteworthy part. The rainfall is quite low 
along the coast from Burnmouth, through Cockburnspath, Dunbar and North 
Berwick to Aberlady, being in the region of 24 inches per annum. In general 
the rainfall increases towards the west and with altitude, exceeding 40 
inches per annum over the higher parts of the Lammermuir Hills. July, 
August, October, November and December are, on average, comparatively 
wet months. There is a tendency to insufficient rain in May and June to 
maintain full growth of crops and grass. Fortunately April is usually a dry 
month which facilitates spring sowing and planting and September is drier 
than any month between June and January and favours grain harvesting. 

The growing season for crops and grass, which is taken to be that period 
when the mean daily temperature is at least 5-6°C (42°F), shortens appreci- 
ably with altitude, being about 27 weeks for the exposed Lammermuirs and 
about 36 weeks for the low-lying part of East Lothian bordering the Firth of 
Forth. These facts are reflected in the seasonal pattern of farming operations. 
In the Lothian Plain early potato planting occurs in February and March, 
the spring sowing of barley, oats and wheat takes place typically in March, 
maincrop potatoes are planted from mid-March to mid-April and sugar beet 
is sown from late March onwards. In a mild spring grass begins to grow in 
early March on the low ground but may be checked subsequently by frosts. 
In a cold spring with keen northerly and easterly winds and sharp frosts the 
growth of grass may be held back until April. Most low-ground farmers seed 
their swede turnip acreage in late April and complete this operation by the 
third week of May. 

On the high ground of the Lammermuirs grass does not normally freshen 
“until well into April or sometimes May. Here April is the usual month for 
sowing grain and May for drilling swedes and turnips. 

Early potatoes are harvested for human consumption in June sind July on 
the low ground. Although September is typically a relatively dry month and 
suitable for harvesting grain, modern early ripening varieties of cereals in 
association with the extensive adoption of artificial drying of grain have 
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brought a high proportion of the low-ground cereal harvest forward to 
August—indeed some farmers complete this seasonal operation during this 
month—although it is on average a wet month. September to early October 
brings grain harvest on the high-lying farms and early frosts tend to “ ripen” 
grain which has not been won in mid-October. 

Sugar-beet harvesting commences on the low-ground farms in late Sept- 
ember and usually continues intermittently through October, November and 
December. October is the normal time for harvesting maincrop potatoes. 
Mangolds should be stored by the beginning of November to avoid frost 
damage. The storing of swedes proceeds through November and December 
but, if hard frosts are early, these roots can suffer serious damage in December. 


Systems of Farming 


Apart from mining near Edinburgh and fishing at Eyemouth, Burnmouth 
and Dunbar, there is little industry of consequence other than agriculture, 
market-gardening and allied trades. Farming is thus the major industry. 
Three main systems can be distinguished—hill sheep farms, upland or 
livestock-rearing farms, and low-ground or arable—livestock farms (Fig. 19). 
These are referred to in detail later in this chapter, but they conform roughly 
to elevation in that the first occupy the high-lying parts of the Lammermuirs 
over 600 to 800 feet and the last the ground below the 400-foot contour. The 
upland livestock-rearing farms fall in the intermediate elevation and occur 
largely in the upper valleys of the rivers Tyne, Leader, Eden and Eye and the 
waters of Fala, Birns, Hopes, Biel, Monynut, Blackadder and Whiteadder. 

There are considerable variations in detail of cropping and stocking 
within each system according to soil depth and quality, elevation, exposure, 
water supply, casual labour supply, proximity to urban consuming centres, 
etc. For example, early potatoes are grown round the coast from Aberlady to 
Dunbar, an area mostly free from late frost, on light land and particularly 
where there is water available for irrigation. There are also ‘intermediate 
farms which do not fall exactly into any of the three main systems. Thus there 
may be an appreciable area of hill or heather ground attached to a livestock- 
rearing farm and this may be farmed as a hill sheep unit in association with 
livestock rearing on the remainder of the holding. Also within the low-ground 
class the intensity of cropping declines with increasing elevation and its 
associated thinner and poorer soils, steeper slopes and exposure. 

Milk production is not an important feature of the farming except among 
smallholders in the Foulden and Mordington parishes of Berwickshire and 
in the North Berwick vicinity of East Lothian. There tends to be more milk 
production close to Edinburgh and the mining areas nearby. The larger dairy 
herds are run in conjunction with arable enterprises. 

Few of the farms carry a sizeable pig unit, and even fewer carry a sizeable 
poultry unit. A large number of farms have 50 to 200 laying hens which are 
usually in the care of the farmers’ wives, and a fair proportion carry a few 
breeding sows and either fatten the progeny or sell the young pigs for fattening 
elsewhere. Pigs and poultry assume more importance, in conjunction with. 
milk production, upon the smaller farms and smallholdings which are not 
extensive enough for sheep and beef cattle. 
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Silage production is not as widely established as in dairy farming areas, 
but not a few farmers use silage for cattle and have reduced the turnip acreage 
to that needed for sheep food. Some flockmasters have demonstrated that 
good grass silage can be used successfully for winter feeding to ewes and ewe 
hoggs and fattening sheep, but almost all shepherds rely on the any for 
these purposes. . 

Some farmers specialize in the production of pedigree sheep and cattle 
and there are notable tup breeders and bull breeders in the area. 

Only a small fraction of the fertile, low-ground, arable-livestock area of 
Berwickshire is represented in this survey. The bulk of it is covered in the 
memoir for thé Kelso and Lauder district (Ragg, 1960). 


Size of Farms 

A noteworthy feature of the fannie in the area is their relatively large size. 
Hill sheep farms in any part of the British Isles are extensive, as the naturally 
poor productivity imposes a low output per acre, which necessitates a big 
acreage per farm to confer a reasonable income, and the hill sheep farms of the 
Lammermuirs are characteristically large, many being in the 2000 to 3000 
acre range. 

The average size of the 643 holdings in East Lothian in 1958 was reported 
by the Department of Agriculture for Scotland to be 163 acres, with 286 over 
100 acres and 160 over 300 acres. The farms in the Berwickshire part of the 
area are larger on average as they comprise so many extensive hill sheep and 
livestock-rearing farms. 

Soon after the 1914-18 war the Department of Agriculture for Scotland 
fragmented farms in some localities and formed groups of smallholdings 
averaging about 50 acres in size. Upon these ex-servicemen were established. 
These smallholdings are typical of the locality and occur in the parishes of 
Foulden and Mordington in Berwickshire and Innerwick, North Berwick, 
Athelstaneford, Haddington and Pencaitland in East Lothian. 


Land Tenure 


In 1958 the Department of Agriculture for Scotland ‘teporied that 56 
per cent of the farms in East Lothian and 55 per cent in Berwickshire. were 
rented. The tendency in recent years has been for tenants to purchase farms 
from the owners. A generalization for 1962 is that rather more than half 
the farms are rented. Nevertheless there are not many large estates with 
numerous tenants, the land-owners as a rule having small properties com- 
prising two or only a few farms. Under the impact a death duties estates are 
contracting in size by sale of parts. 

There has been widespread adjustment of rents in an awards direction 
during the past five years or so. When new tenants take over on good, 
low-ground farms the rents are around £5 or more per acre. Farmers of long 
tenure continuing in occupation are often favoured on occasions of rent 


revision by moderate increases, bringing the rent to £3 per acre or thereby... 


Such farms have been selling with vacant possession in 1960 and 1961 at 


’ 
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PLATE 19 


Cotton grasses (Eriophorum vaginatum and E. angustifolium) on hill peat 
in the Lammermuir Hills. 


PLATE 20 
Ploughing prior to planting a shelter block in the Eastern Lammermuirs. 


PLATE 21 
A young poplar plantation on mixed bottom land near Spott. 


PLATE 22 


Cranshaws Farm (NT682619) viewed from the north-east showing the 
skilful lay-out of shelter-belts. 
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£100 to £120 per acre, exclusive of live- and dead-stock and ingoing 
valuation. 

The upland or livestock-rearing farms command rents of 20 to 30 shillings 
per acre and sell at £50-£60 per acre with vacant possession. Sitting tenants 
are sometimes continuing at below economic rents of less than 20 shillings 
per acre. 

On the hill sheep farms the rent is based on the headage of breeding ewes, 
exclusive of ewe hoggs and is currently about 12 shillings per ewe, which 
probably averages about 5 shillings per acre. These farms are sold so 
infrequently that it is not possible to quote current land values. 

The traditional lease is of 14 years’ duration with a “ break ” at seven years. 
Leases for fixed terms of years are now of little significance as a consequence 
of post-war legislation. Whitsuntide or Martinmas are the common terms for 
entering or leaving farms. 


Soil Fertility 


The iow ground below the 400-foot contour, which comprises the Lothian 
Plain from Tranent eastwards and extending into Berwickshire at Cockburns- 
path, and the low ground below the same contour in Berwickshire, in the 
parishes of Mordington, Foulden, Chirnside, Bunkle and Preston, Edrom, 
Ayton, Eyemouth and Coldingham, are generally of first-class quality, with 
good depth and easy slopes. Favoured by a good climate, the low ground 
lends itself to growing a wide variety of crops and grass and is intensively 
farmed. It compares favourably with the best farming land in Scotland. 
The soils forming it are varied but are generally free-working. With the 
application of power to farming—first the steam tractor with cable and now 
the internal combustion engined tractor—these soils have been deeply 
ploughed for a generation or more. The main obstacle to such deep culti- 
vation has been stones and the occasional large boulder. Extra deep plough- 
ing can involve the blasting or digging out of some boulders and the hand 
lifting of numerous tons of stones. 

A limited area on either side of the River Eye in Coldingham parish 
above Reston has been included as low-ground farming although it runs up 
to 800 feet above sea-level. The few farms involved follow systems which are 
atypical of true low-ground farming, being intermediate between it and the 
livestock-rearing system but having a high proportion of cash-crop acreage 
which justifies including them loosely in the low-ground type. 

The upland or livestock-rearing farms have soils which are thinner, stonier 
and of poorer natural fertility than the low-ground soils. By and large the’ 
soils are free-working but patches of clay can occur. The combination of 
poorer soil fertility, steeper slopes, shorter growing season, indifferent aspect, 
exposure, outcrops of rock, etc. renders these farms unsuitable for intensive 
cropping and favours a large grass acreage with emphasis on the breeding 
of sheep and cattle. 

The very occasional hill sheep farm has no ploughed land, and on most 
not more than 5 per cent is brought under the plough. This cultivation occurs 
on the deeper soils with gentle slope at relatively low elevation, often near the 
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steading. The bulk of the hill sheep farms is occupied by rough grazing, 
heather, bracken, moss and rushes, and there are limited patches of stone 
screes. The soil is of such low fertility that this poor vegetation is all that 
it can support. Many of the soils on the hill farms are characteristically 
shallow and not easily ploughed, but there is abundant evidence that at one 
time in the nineteenth century—when the Lammermuirs contained many more 
farms (resembling crofts) than they do today—many more of the suitable 
stretches of the Lammermuirs were ploughed and cropped (Plate 28). . 

Some tracts of the Lammermuirs at high elevation have a surprising depth 
of soil which is free from stones and, by appropriate management, inciuding 
liming and manuring, can be made to grow good sown grass in place of the 
natural rough grazing. 

The: bulk of the Lothian Plain is devoted to an intensive system of crop 
rotation which includes only one year of grass. The part of the plain south of 
the river Tyne, the Border Lowlands and the upland regions generally are 
farmed on a system of alternate husbandry or ley farming. Under such a 
system each field is retained in grass for at least two years in each rotation to 
maintain soil fertility and structure. With increasing elevation the tendency is 
to extend the duration of the grass ley and reduce the cropping. Thus a three- 
year ley is typical of low-ground farming in Berwickshire, whereas on the 
livestock-rearing land the ley stays down for four to seven years and on the hill 
sheep farms for six'to ten or more years. 

The major parts of the Lothian Plain north of the river Tyne and the 
Dunbar Plain are mostly rich in lime, phosphate and potash. The arable area 
south of the Tyne, the arable part of Berwickshire, the livestock-rearing 
farms and, particularly, the hill sheep farms tend to be deficient in lime and 
phosphate. The Lammermuir soils are usually adequately endowed with 
potash, if with little else. The farmers throughout the area are typically 
generous with lime and chemical fertilizers. 

Underdrainage has been essential for the successful farming of almost - 
all the enclosed land on the low-ground and livestock-rearing farms, and it is 
important to keep the underdrainage systems and the associated conduits and 
watercourses in good operational order. When underdrainage was first 
practised in the nineteenth century stone drains were widely used and are 
often functioning today. Later in the century drainage pipes or tiles came into 
use. Unfortunately narrow bore tiles—one-inch tiles—were often used and 
these soon silted up and became ineffective. Today 3-inch diameter tiles 
are normally used as laterals at intervals of 5 to 10 yards with larger tiles of 
4- and 6-inch bore for main drains or leaders. 

On the unenclosed rough grazings of the Lammermuirs those areas which 
need artificial drainage are scored at intervals by open “‘ sheep drains ” which 
carry away surface water to the burns. These drains are about 12 inches deep 
and 18 inches wide and were formerly dug out and kept in repair by hand 
spade. Now they are often opened out mechanically by a Cuthbertson 
drainer—a type of plough. 


Examination of Systems of Farming 
The three major systems already referred to will now be examined in detail. 
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HILL FARMS (HILL SHEEP FARMS) 

A few of the hill farms have no ploughed ground and are entirely under 
rough grazing except for some enclosed fields of permanent grass to provide 
hay for winter fodder and grazing for one or two dairy cows. The typical 
Lammermuir hill sheep farm, however, has a few enclosed in-by fields (i.e. 
fields close to the steading) which are ploughed and cropped as necessary 
but remain in temporary grass for many years between cropping. The in-by 
ground is used to provide oats, oat straw, turnips, rape and hay, as well as 
improved pasturage. The produce of these crops is generally used entirely as 
food for sheep and cattle and the sale of crop products is negligible. The 
main sources of income are lambs, wool, store cattle and aged (draft) ewes. 

The hill rough grazing is not internally fenced, but the ewes are contained 
naturally by physical features such as valleys, large burns, shelter-belts and 
steep slopes into sub-flocks or hirsels each composed of up to 500 ewes, 
which is the allocation for one shepherd and his dogs. A hill farm carries 
two or more hirsels and a corresponding number of shepherds. The ewe 
stock is sold with the farm and is “‘ bound ”’ or “ hefted ”. Each hill farm is 
separated from its neighbours by boundary or march, usually of stone walls 
(dry stone dykes). 

The Scottish Blackface ewe is virtually the only breed on these hill farms, 
being born on the farm where she eventually produces up to.four crops 
of lambs. The majority of the matings are pure—i.e. with a Blackface tup— 
but on some farms a proportion of the ewes is mated to Border Leicester tups 
to give cross-bred lambs known locally as Greyfaces. For the first winter the 
ewe lambs intended for future breeding may be kept on the better in-by 
grazings to give them a good start in life, otherwise these Blackface ewes live 
all the year round on the hills until they are sold as draft ewes after about four 
lambings. The away wintering of ewe lambs by agistment is very uncommon. 
April is the principal lambing month and the lambs are weaned in August. 
Castrated male (wedder) lambs are sold in August and September for 
fattening on farms at low elevation where more suitable food is available. A 
high proportion of the ewe lambs is retained on the hill farm as flock replace- 
ments, the surplus being sold for fattening. Greyface ewe lambs are sold for 
future breeding on low-ground farms. ‘Sound draft ewes are also sold for 
producing one or two more lamb crops under the easier conditions on lower 
farms. 

The Lammermuir hill grazings are regarded as good, in comparison with 

_those in other parts of Scotland, because they have a relatively high sheep- 
carrying capacity, are tick-free, and have a low incidence of parasitic diseases. 
A common rate of stocking is one ewe to 14 to 24 acres of hill. Hay is the 
main supplementary food but is only given when the natural vegetation is 
buried by snow and the ewes cannot graze. A typical crop is 90 lambs reared 
per 100 ewes mated. Ewes with twins may be kept on better in-by pastures 
while nursing. The sheep have to be hardy to withstand the poor nutrition 
and exposure. The females are not mated until 18 months of age to produce 
their first lambs when two years old. 

Most hill farms carry a few cattle. The balance between sheep and cattle 
must be suited to the quality of the rough grazing and the availability of 
winter keep for cattle, which requires hay (with or without straw), turnips or 
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silage at this. period of the year. Cattle do not utilize heather like Blackface 
sheep but concentrate on the better grassy vegetation. The more grassy the 
hill the more suited it is to cattle. The cattle are brought to the better and 
more sheltered in-by fields for wintering and are often in-wintered (i.e. 
yarded). The common cattle policy is to keep beef-type cows which are mated 
to beef bulls to calve in March and April. Each cow produces and rears one 
calf annually, the calf being sold in October for rearing and eventual 
fattening on a lower and better farm. The cows have to be active foragers 
and hardy. Apart from Galloway cows the majority of the cows are cross- 
breds, including Blue-greys (Galloway x White Shorthorn bull), Irish 
Blue-greys (Shorthorn x Aberdeen Angus bull), and cross Highlanders 
(West Highland x Beef Shorthorn bull). The Aberdeen Angus bull is the 
most favoured for mating with these cows but occasionally a Hereford ora 
Beef Shorthorn bull is used. 

It will be observed that the lambs and calves are born in the spring and sold 
in late summer and autumn so that the stock numbers on the hills rise and fall 
with the seasonal growth of vegetation. 

The Lammermuir Hills do not afford much natural protection for livestock 
and shelter-belts are very advantageous and are not sufficiently plentiful. 
This deficiency is being remedied by many land-owners and farmers, with 
financial assistance from the State. The farm houses and shepherds’ cottages 
are often’isolated and remote and it is becoming increasingly difficult for 
hill farmers to engage workers who, with their wives and children, are 
prepared to live in relative isolation with diminished social life and amenities. 
These disadvantages are counteracted to some extent by the acquisition of 
private cars and television sets by the farm employees. 


UPLAND FARMS (LIVESTOCK-REARING FARMS) 


The livestock-rearing farms lie at lower elevation in the foothills of the 
Lammermuirs and in the upper reaches of the river valleys already mentioned. 
Many have some hill rough grazing, even heather ground, attached, but most 
of the acreage of each farm is enclosed into fields by dry stone dykes, live 
fences or post wire fences. The majority of the fields are farmed in rotation 
but some remain in permanent grass—especially those steep or ill-drained or 
with rocky outcrops. 

Being at lower elevation, with less severe slopes and deeper soils, these 
farms have scope for more cropping and the keeping of larger and less hardy 
sheep and more cattle than the hill farms. It is possible to grow grain for sale 
and perhaps to fatten some of the home-bred lambs. 

A typical rotation is grass ley for 4 to 7 years, grain, turnips or rape, grain. 
Since the last war barley has replaced oats considerably, so that today the 
barley acreage may almost equal the oat acreage. On some farms limited 
potato acreages are planted to produce seed and ware tubers for sale. 

Those farms with appreciable stretches of rough grazing or heather ground 
will carry Scottish Blackface ewes on them, breeding either Blackface or 
Greyface lambs there. The typical ewe for the livestock-rearing farm, how- 
ever, is the North Country Cheviot. She may be mated with a tup of the same 
breed or with a Border Leicester tup. The latter mating gives the well-known 
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’ Half-bred lamb. It is not uncommon for the Cheviot ewe to produce pure- 
bred Cheviot lambs for two matings and Half-bred lambs for two matings 
before being sold as a draft ewe. In this way the ewes give enough pure-bred 
ewe lambs to take their places. 

Many stock-rearing farms carry Half-bred ewes alone or in combination 
with Cheviot ewes. Half-bred ewes are mated with Oxford or Suffolk Down 

.rams to produce Down-cross lambs. Greyface ewes may also be kept. 

In all cases the wedder (castrated male) lambs are largely sold at store lamb 
sales from mid-July onwards for fattening on lower farms with more winter 
food. On some stock-rearing farms with adequate rape or turnips it is 
possible to fatten a portion of the home-bred wedder lambs. Down-cross 
lambs, whether female or wedder, are sold as stores too, but the ewe lambs 
may be selected for future breeding on low ground. Surplus Greyface, 
Half-bred and North Country Cheviot ewe lambs not required as flock 
replacements are more valuable than the wedder lambs and are sold at the 
appropriate autumn sales for future breeding. 

The Cheviot, Greyface and Half-bred ewes are brought through the winter 
from December to May on turnips (often supplemented by kale), hay and 
concentrates, spending most of the day on grass. The ewes are folded on the 
turnips and/or kale for a few hours daily, except in periods of hard frost, when 
the turnips are frozen, or in muddy weather. At such times turnips, which 
have been previously stored, are laid down daily to the ewes at grass. Folding 
is discontinued at lambing time in March, but turnips are scattered on the 
pastures until the grass comes away in May. It is usual to take four crops 
of lambs before disposing of the ewes at draft ewe sales for further breeding 
if sound. Typically 100 Cheviot ewes rear 150-160 lambs annually. 

Cattle are an important feature of stock-rearing farms. Most farms carry 
two or three dairy cows to provide milk for the farm house and cottages and 
for orphan lambs, but the characteristic policy is to have a herd of beef cows 
mated to one or more pure-bred beef bulis. Each cow produces a calf during 
the period January to March and nurses it until October, giving on average 
about 10 calves in her lifetime. The cows are usually cross-bred, the Irish 
Blue-grey and the true Blue-grey (as defined above) being popular. The 
Aberdeen Angus bull is favoured generally for mating with these herds but 
Hereford and Beef Shorthorn bulls are used too. Typically the calves are 
weaned in October and presented immediately at the notable suckled calf 
sales in the Scottish Borders (Newton St. Boswells, Hawick, Reston). If. 
adequate winter food is available some (the smaller) or all of the calves may 
be in-wintered until Apri] and sold to graziers as stronger stores. 

The cows are out-wintered if there are adequate fields of sheltered 
permanent grass available. Otherwise they are in-wintered in yards or are 
housed in inclement weather and allowed to run in and out at other times. 
In any case supplementary food is necessary as quoted for cows on hill 
farms. 

The main income of these stock-rearing farms is provided by sheep, in 
the form of lambs, wool and draft ewes, but returns from sales of oats, barley 
and store cattle (suckled calves as a rule) are quite important. The integration 
of sheep, cattle and crops requires considerable tenant’s capital for stock and 
equipment. 
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LOW-GROUND FARMS (ARABLE— LIVESTOCK FARMS) 


On low-ground farms the natural circumstances of good deep soil, gentle 
slopes, low elevation and climate favour cropping. There is little permanent 
grass. These farms are completely divided into fields by live fences or post 
and wire ones. Sheep and cattle, however, are integral parts of the prevailing 
farm system. 

In the Lothian Plain north of the River Tyne and in the Dunbar Plain - 
(between East Linton’and Cockburnspath) a typical rotation is one year ley, 
potatoes, wheat, barley, roots, barley, barley. In some cases there may be no 
grass ley at all and in others it may be extended to two years. Oats are grown 
in place of some of the barley on the majority of farms. Some systems of crop- 
ping exclude the last barley crop in the rotation whilst a few add another 
one. Latterly there has been a tendency to replace some of the barley by 
additional winter or spring wheat. The roots are swedes, sugar beet, 
mangolds, turnips, kale, rape or other brassica crops for human consumption 
(see section on Horticulture). 

In Berwickshire and in the Lothian Plain south of the Tyne the rotation 
consists typically of 2 or 3 years ley, grain, roots, grain, grain. There is 
much diversity of rotation, however. Roots include swedes, turnips, mangolds, 
sugar beet, potatoes, rape and kale, but rarely brassicas for domestic 
use. 

In East Lothian a fair proportion of the larger farms grow more than 15 
acres of sugar beet but in Berwickshire few reach this acreage. The beets are 
sent by road or rail to the beet sugar factory at Cupar in Fife. Potatoes 
are grown for both seed and ware, the former largely being despatched to 
England for planting. The varieties most commonly grown. are Epicure, 
Home Guard and Arran Pilot as first earlies, and Majestic, King Edward, 
Redskin, Kerr’s Pink, Arran Consul, Craigs Royal and Record as later 
varieties. Outside the Lothian Plain the acreage of early marketed potatoes 
is small. In the area of East Lothian previously outlined there has been a 
tendency in the last five years to further specialize in growing early potatoes 
of the Epicure variety. About two dozen farms now have irrigation equipment 
mainly for this purpose and it ensures the harvesting of a heavier crop a week 
or two earlier in the season. 

The main grain crop is spring-sown barley, largely the variety Ymer: 
which exceeds in average the combined acreages of wheat and oats. The better 
quality barley is sold for malting, brewing and distilling while the second 
quality is sold eventually to animal feeding stuff compounders. A substantial 
quantity of barley is retained on the farms for stock feeding. The acreage of. 
winter-sown wheat, mainly the variety Cappelle Desprez, varies considerably 
from year to year according to weather and soil conditions and pressure of 
other seasonal operations during seeding time in October, November and 
early December. A decrease in sowing of winter wheat is counterbalanced 
by an increased seeding of spring-sown barley and wheat. The spring-sown 
oat acreage has been declining progressively for 15 years because the grain 
yields of modern oat varieties have been comparing unfavourably with those 
of currently popular barley varieties and because barley is more easily won 
_- by combine harvesters. Barley is usually the most important source of income 
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from cash crops, unless the farm grows a large acreage of potatoes or sugar 
beet or both. 

In East Lothian cattle are rather more important than sheep, but in 
Berwickshire sheep take priority over cattle in the livestock sector as a source 
of profit. The Half-bred ewe is the accepted dam, although Greyface and 
Cross-Suffolk ewes are not uncommon. The Half-bred ewes are tupped by 
Oxford, Suffolk Down or occasionally by other Down rams to lamb in March 
and the cross lambs are usually sold fat for slaughter off the low-ground 
farms, either as lambs in May to July off their mothers before weaning or off 
sugar beet tops, turnips or kale as heavier lambs in the autumn and early 
winter after weaning in July, 

The ewes are normally sold for further breeding on grass farms after 
yielding 3 or 4 crops of lambs. One hundred ewes can be expected to rear 
165-175 lambs. These cross-bred ewes are replaced by the purchase from 
livestock-rearing farms via the annual sales of either ewe lambs or gimmers 
(one-shear females 18 months old). 

It is common practice to purchase lambs from higher farms at the store 
lamb sales already referred to and fatten these during the autumn and 
winter, selling them for slaughter as fat lambs before Christmas or as fat 
hoggs between New Year ‘and Easter. 

In Berwickshire the maintenance of large flocks of ewes and the winter 
fattening of numerous lambs is easier than in East Lothian, because con- 
siderable acreages of swedes and turnips are grown—about 8 acres for each 
10 scores of ewes and | acre for each 2 scores of fattening hoggs, in addition 
to roots required for wintering cattle. 

The ewes are folded on turnips during winter as outlined for stock-rearing 
farms. Fattening lambs are also folded on turnips for part of the day and 
receive supplementary hay and concentrates. 

The traditional system with cattle is to buy store beasts from other parts of ° 
Scotland, from England, and, especially, from Northern Ireland and Eire. 
These are presented in large numbers at the marts in Edinburgh, Newton 
St. Boswells and Reston. Those bought in spring are fattened at grass for 
sale in the late summer or are finished for slaughter before Christmas after a 
period of feeding in yards. Store cattle purchased in the autumn and winter 
months are fattened in yards for sale from December to May. It is not 
uncommon to fatten two lots of cattle successively in yards each winter. The 
dung so produced is valued for the maintenance of soil fertility and structure. 
Latterly suckled calves have tended to replace the traditional heavier store 
cattle for fattening purposes. 

During the last thirty years many low-ground farmers have established beef 
cow herds to rear some or all of the cattle which they need for fattening. 
Some sell the calves so bred at the October calf sales in competition with beef 
calves from higher ground. This change in cattle policy has been brought 
about by the lack of suitable store cattle and their high cost. The types of 
cows and bulls used are similar to those employed on stock-rearing farms but 
the calves are often earlier, born in December to late February. 

The practice of keeping a dairy cow to provide milk, cream and butter for 
farm house and cottages has in many cases been discontinued and these 
commodities are bought. 
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The income from these diversified farms is thus spread over various cash 
crops, fat sheep and wool and fat cattle. Diversification requires from the 
tenant a high capital investment in live- and dead-stock. 


Crop Yields and Livestock Densities 
Typical average yields in cwt. per acre of recent years are: 


Low-ground Upland Hill 
Barley 33 28 —_ 
Oats 30 26 20 
Winter Wheat 35 — — 
Spring Wheat 30 ~ — 
Maincrop Potatoes 220 160 = 
Sugar Beet 220 — — 
Swedes 500 400 320 


Given favourable circumstances, yields well in excess of these are common. 

Under intensive arable conditions there is a trend towards heavier stocking 
with sheep, up to four ewes with twin lambs per acre. Generally, however, 
on low-ground farms it is common to graze two Half-bred ewes with twin 
lambs per acre on first-year grass without cattle. On older leys on these 
farms the stocking rate is about 14 ewes with single lambs plus cattle at the 
rate of one small beast per acre or one adult beast per two acres. 

On stock-rearing farms the intensity of stocking is a little less, while on the 
Lammermuirs a Blackface ewe with single lamb is allowed 14-23 acres and 
there is often a sprinkling of beef cows or cattle—say one to 15-25 acres of 
rough grazing. 

The principle with enclosed grass fields is to adjust the cattle numbers in 
each throughout the grazing season in order to keep the grass in a suitable 
condition for sheep. Cattle consume the longer grass that sheep reject, and 
stockmanship aims at balancing the ratio of cattle to sheep to maintain the 
herbage at an ideal length for sheep. Ewes and lambs are generally assigned 
to pastures for the season on a fixed stock basis—i.e. the shepherd decides 
in April or May how many ewes and lambs the pasture can carry until 
weaning time in July or August. This fixed number of ewes and lambs grazes 
that field throughout the season and cattle numbers on it are adjusted from 
week to week as necessary, the cattle being moved round the grass fields. 

Other grazing systems with ewes and lambs are being tried, and with 
increasing economic pressure there is a tendency for sheep pastures to be 
manured more heavily so that stocking rates can be intensified. This demands 
skilful shepherding and good disease control in the flocks. 


Labour 


The rural population has been declining continuously since the 1939-45 
War and seems likely to dwindle further. The birth rate in the rural parts 
of the area, excluding the mining and dormitory zones near Edinburgh, is 
very low. Considering that the tillage acreage is much bigger than in 1939, 
he farm labour situation is serious, and a drop in farm production has only 
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been arrested by the adoption of a high degree of mechanization on the 
low-ground and stock-rearing farms. With a small recruitment of young 
farm workers the average age of farm staffs is increasing. It is particularly 
difficult to replace hill shepherds, low-ground shepherds and stockmen 
when they retire, as their duties involve a seven-day week. 

Workers live on the farms, not many being available from the widely 
scattered villages. The large farms usually have a row of up to 10 cottages, 
some of which are unoccupied today. Considerable reliance has been placed 
hitherto on Irish itinerant labour, but this is much less plentiful than 
formerly. 

The shepherd is the most highly paid employee and is skilled. The larger 
farmers generally engage a working steward or grieve who is responsible 
for the organization of the farm labour from day to day. Roughly 2-3 
workers are required per 100 acres on the low-ground farms, with seasonal 
casual labour to cope with labour peaks such as root singling, sheep shearing, 
potato, sugar beet and turnip harvesting. On the hill farms a typical staffing 
is one shepherd per hirsel of 400-500 breeding sheep, plus other essential 
workers. 


Farm Mechanization 


In the last 20 years a notable change has taken place on all arable farms in 
the area by the introduction of machinery on a large scale. This has been 
followed by the disappearance of the horse as a source of power. The larger 
farms possess five or six tractors along with a wide range of complicated 
machinery, so that it is often found worthwhile to employ a full-time engineer 
with a properly equipped workshop. The large amount of capital which has 
been invested in machinery has had the effect of keeping the acreage of 
tillage at a high level in order to employ the machines to the fullest extent. 

Mechanization has meant a much increased output from the regular farm 
worker. In matters of ploughing, cultivation and harvesting of crops the 
output per man has been doubled. This has meant that, although the regular 
labour force has diminished, farmers have been able to keep a high acreage in 
cultivation, with much more benefit to the national economy. 

Mechanization continues apace. Plant for drying and storing grain on the 
farm direct from the combine-harvester is common. This enables farmers to 
hold grain off the market in times of glut and to market it in better condition. 
The hay crop is now largely handled by machinery, the hay being baled out of 
the rick and stored in hay-sheds in a convenient form for winter feeding. In 
favourable weather, hay is often baled out of the swath at the rate of about 
one acre per hour. 

The making of silage as a substitute for the labour-consuming root crop 
is spreading every year as it can readily be mechanized at all stages. Turnips 
and other root crops are sown with a precision seeder by which individual seeds 
are deposited at regular intervals of about two inches, thus reducing the 
labour of singling the crop. Machines for harvesting and loading turnips 
into trailers have made a welcome appearance. Sugar beet is almost all 
harvested by machinery, but an efficient machine which will lift potatoes 
without damaging the tubers has not yet been perfected. 


176 Soils round Haddington, Eyemouth, etc. 


The latest development is in the sphere of farm buildings where plans are 
going forward to overhaul farm steadings and make them more suitable for 
present-day needs. A feature of the landscape is the generous proportions 
and solidity of the stone-built farm premises and farm houses. Most buildings 
were erected at a time when little attention was given to the saving of labour 
so there is plenty of scope for planning and re-adjustment. Buildings are also 
being extended to house more cattle, a move which promises to have far- 
reaching effects.in maintaining the fertility of the soil and in helping to keep 
pastures in a high state of productivity. | 


Horticulture 
Commerical horticulture in East Lothian is of considerable importance 
occupying, as it does, close on 3000 acres of the best land; this acreage is 
allocated as follows: 
Vegetables—approximately 2500 (£250, 000 ; gross annual value) 
Soft fruit —approximately 390 (£55,000 gross annual value) 


Glass —approximately 10 (£50,000 gross annual value) 
VEGETABLES 
These are divided into: 

: Cabbage 860 acres. approx. 
Brussels Sprouts 350 acres approx. 
Cauliflower 250 acres approx. 
Turnips and Swedes 160 acres approx. 
Beetroot 150 acres approx. 
Peas 60 acres approx. 
Carrots 50 acres approx. 
Lettuce 50 acres approx. 
Onions 20 acres approx. 
Rhubarb 40 acres approx. 
Unclassified 500 + acres (including leeks and parsley) 


Most of the vegetables listed. above ‘are grown in the milder, coastal areas 
from Prestonpans to Dunbar, and quite frequently on a north-facing slope 
where they are less liable to damage caused by quick thawing after frost, 
though even so the severe winter of 1961-62 caused internal damage to the 
Dutch type of winter cabbage. A fair acreage is also grown further inland 
around Haddington and East Linton. 

Provided there is sufficient water for irrigation, the soil type does not— 
except in the case of carrots—greatly affect the choice of site as in some 
cases the soil varies from the sands of Fraserburgh series to the clay of 
Cauldside series on the same holding. 

The brassica family predominates in the total area of vegetables grown, 
and because of this the ideal wide rotation is only possible on holdings where 
market gardening is combined with farming; otherwise, it is not uncommon 
to see brassica followed by brassica, and consequently club-root disease 
(finger-and-toe) is all too common. The most common pest of this group— 
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cabbage root fly—has been largely brought under control by dipping the 
roots in liquid dieldrin before planting. 

Although leeks are not included in the available acreage Statistics they 
are, nevertheless, an important crop and must form quite a proportion of the 
500 + acres of unclassified vegetables in the county. The leek was once a 
winter vegetable, but nowadays early sowings are made in greenhouses for 
planting out so that they will be ready in September and thus provide a 
succession right on to May. Leeks greatly improve the physical properties 
of the soil, as well as giving a useful rotation change. Quite a proportion of 
the later batches are thin-sown to save the labour of transplanting. 

Owing to the popularity of frozen peas, fresh peas for marketing are 
dropping steadily in acreage, but to counter-balance this trend the brussels 
sprouts acreage is increasing. Carrots are grown only in a few coastal sandy 
strips and acreage has tended to drop in spite of the ease of weed control 
afforded by the use of tractor vapourizing oil. The 20 acres of onions referred 
to are entirely of the “ spring ” type used for salad; these are known locally 
as syboes. Beetroots grown are usually of the Cheltenham Greentop types. 

Scarcity and high cost of labour have increased the difficulties of vegetable 
growers in recent years and there is an ever-increasing tendency to turn to 
chemical weed control. 

Most of the produce is sold in the Edinburgh and Glasgow markets while 
some goes to Newcastle or even as far as London. 


SOFT FRUIT 


Strawberries 


Some 300 of the soft fruit total of 390 acres is occupied by strawberries 
and the bulk of the crop is grown in the Pencaitland and Haddington areas. 
In the former district, the clayey land of Winton series on which the Boggs 
Holdings are sited has successfully grown this crop for nearly 30 years. These 
government-established holdings average 7~8 acres in size, and although not 
all the tenants grow strawberries, those who do so often have from one-third 
to two-thirds of their total holding occupied by this crop. Until 1948 the main 
variety was Huxley Giant, but a sudden infestation of “ red core” root rot 
_ eliminated it and Auchincruive Climax became the variety. A few years later 
Climax went down with “ June Yellows ’—a kind of genetical breakdown— 
and now Talisman and Redgauntlet have taken its place. 

Until 1960 the bulk of the East Lothian strawberry crop was absorbed by 
the Edinburgh wholesale markets, but since then some of it has gone 
elsewhere by road transport. 


Raspberries 

Although statistics show that there is a total of about 35 acres in the area, 
raspberries are not nearly so well suited to the soil and climate as are 
strawberries. The two main reasons for this seem to be the inability of 
raspberries to withstand excessive exposure to wind and inability to establish 
well in the clayey soils of Winton and Kilmarnock series on some of the 
holding areas. 


‘ 
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Gooseberries 


_So far as soil and climate are concerned gooseberries do well in almost all 
parts of the area, but there is a limited market for them and of late bird 
damage (mainly by bullfinches) to buds in winter has become serious. 


Blackcurrants 


With one or two exceptions blackcurrants are grown only in small lots and 
the total acreage is quite small. Difficulty of picking and liability to frost 
damage are the main reasons for their lack of popularity. 


GLASSHOUSES 


If dutch-lights and dutch-light houses are included, the total area of 
glass-protected crops is tending to rise. They are not confined to any special 
district but are found dotted here and there, with one or two places having up 
to 2 acres under cover. 

Tomatoes are still the main crop and because of lack of rotation they suffer 
from root rots and, in some cases, potato root eelworm. The larger enter- 
prises continue to overcome these troubles by steam sterilization of the soil, 
either every year or every second year. Smaller growers are tending towards 
the use of chemical soil sterilizers such as D-D (dichloropropane-dichloro- 
propene) and chioropicrin. 

The second most important crop is chrysanthemums which are usually 
grown outside and lifted into the glasshouses in September when the tomatoes 
are finishing. An alternative method now finding favour is to take out the 
earliest planted tomatoes in late July and fill up the greenhouses with late- 
struck chrysanthemum cuttings. This is known as the “ direct planting ’’ 
method, i.e., the plants are never outside and flower in November-December. 

The third crop of general importance is lettuce, which is usually fitted in in 
January-April and followed by tomatoes. 

A few growers force bulbs—mostly tulips and daffodils—for flowering in 
batches from Christmas to Easter, and some are concerned in the growing 
of pot plants. 

The ever-increasing cost of fuel has cut down the margin of profit on heated 
glasshouses. 


Chapter 8. Soil Fertility 


by K. Simpson, B.Sc., F.R.L.C. 
The Edinburgh School of Agriculture 


The lowland soils (below 900 feet) of the area are intensively farmed. 
Crop yields are high and fertilizer applications lavish, especially in the low- 
lying areas near the coast. Crop rotations vary from those with only one 
year’s grass in a seven- or eight-course rotation in the drier cash-cropping 
areas of the east, to those with three or even four leys nearer the hills and 
farther west. 

The whole area of arable soil has — intensively sampled by siraboee 
of the extension staff of the Edinburgh and East of Scotland College of 
Agriculture and the soils analysed for advisory purposes. Almost 80 per cent 
of the farms have been sampled in detail, many of them several times, and 
approximately 8000 samples. have been taken from the county of East 
’ Lothian during the last ten years. 

pH value, lime requirement, readily soluble* phosphorus and potassium are 
determined in all, and readily soluble magnesium in a small proportion of 
samples. Despite the errors intrinsic in soil analysis, such as seasonal 
fluctuations in pH and availability of nutrients, sampling errors, effects of 
irregular or recent application of lime and fertilizers, it has been possible to 
build up a broad picture of the fertility.of lowland soils of the area. Much less 
information is available about the hill soils. The soil fertility maps presented 
in this chapter are based on the farm as a unit and are intended only as a 
guide to fertility levels. Inevitably, even on the most fertile of farms, there 
are one or two fields which are neglected for some reason and will not 
conform to the average fertility status. 

Table L shows the percentage of soils sampled in East Lothian falling into 
three fertility categories according to pH value, phosphorus and available 
potassium.* Figures are shown for two periods, 1942-6 and 1958-62. 


* From 1957 readily soluble phosphorus, potassium and magnesium have been determined 
using an ammonium acetate/acetic acid buffer solution; pH 4-5 (modified Morgan extract). 
Before 1957 other methods were in use which correlated well with the present method. 

The limits of the categories low, medium and high are: 


Low Medium High — 
pH <57 5°7-6°5 > 6-5 
P (mg./100 g.) < 0-2 0-2-0-6 > 0-6 
K (mg./100 g.) < 67 6-7-11-7 > 11-7 
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Lime 

Routine liming of soils at regular intervals is now well established and the 
proportion of seriously acid soils has declined very sharply over the last 
twenty years (Table L). A similar position is found in the lowland soils of 
Berwickshire. The liming campaign during World War II and afterwards 
has reduced the number of crop failures caused by acidity to negligible 
proportions. Occasional failures of barley or sugar beet occur in small 
patches within a field. There is some evidence of over-liming on individual 
farms and consequent trace-element deficiencies in crops. 

The only naturally calcareous soils in the area are the raised beach soils 
of Fraserburgh and part of Dreghorn Associations near the coast of East 
Lothian and small pockets of Winton and Darvel series around Saltoun and 


_ TaBLe L. 
Percentage of Soils in Different Fertility Categories. 


L M High 


oderate 


1942-6 1958-62 1942-6 1958-62 1942-6 1958-62 


20 6 390 54 41 40 
29 30 58 58 
35° 36 30 37 


PH value 
Phosphorus 
Potassium 


Pathhead where Carboniferous limestone occurs near the surface and the 
till is rich in free calcium carbonate. The relatively mild acidity of the 
remaining arable surface soils must be attributed to liming. 

Surveys of fertilizer practice covering practically all the low ground in the 
area show that, on average, 1 ton of CaO per acre is applied, usually to the 
roots or barley crop, during a six- to eight-course rotation. This suggests that 
many soils are barely receiving maintenance dressings. Figure 20 shows the 
distribution of soils of varying degrees of acidity. 

The only large area of strongly acid soils below the 900-foot contour 
is on and near Coldingham Moor where soils of Dod and Kedslie series are 
most common. The hill soils of the Lammermuirs are strongly acid, and even 
the small areas of cultivated land generally have soils of pH less than 5:7. 
The hill peat, peaty podzols of Dod series and iron podzols of Minchmoor 
series, which occupy most of the hill area, are extremely acid (pH < 4:5). 
Along the north-west and south-east boundaries of the hills (about the 
1000-foot contour) the much less acid brown forest soils of Linhope and 
Kedslie series occur (pH 5-0-5-5). 

Almost all the cultivated soils of Winton Association have high lime status, 
mostly in the pH range 6-5-7-5. This may be due to the influence of lime- 
stone in the drift, but there is evidence that these soils under natural or 
semi-natural vegetation have a lower pH throughout the profile (Appendix I, 
pp. 228-231). The soils of Humbie, Darvel and Biel series are more acid (pH 
5-7-6-5) under both arable and natural conditions. 


181 


Soil Fertility 


Zs isos! Ge MSE Gh ge od ‘apisunyde’ * a > sea \ aan | 
HLnNOWwaKye | Nt al L:: | } 


‘(Ed) smieig outry ‘97 ‘Ong 


Wee 


; jueuoiie 


sae 


eo) Moy 
($-9-L-¢ Hd) aie1apop, ill | 
se) Wat ae a 


Soils round: Haddington, Eyemouth, etc. 


182 


er er ee 


re 


ON |) 


a are a3eM aka | 
Hinowzize | | ( 


| 


SOW? 


(fos “8 QOT/‘S 07-0 >) 


(1108 “8 QOI/"3Ur 09-0-07-0)  9}8=POW FERRE 
ov 


(Os °3 GOT/"3ur 09-0 <) 


‘snyeig smuoydsoug “[Z ‘Oly 


| 


cg 


ie 


: » oo juauvdje . ‘ 
7 MBLOMaR GO 


: 
i ee ee ee 
BUA ik Ba bP Baa Oe ees 
Es li gat th sth, ceelencatctee daly Bm POR tae 
a i beget: daptes clio: Bu Qoutes AS WOE GOSS 
. ee oem 


HIUMYIG HLYON 


PLATE 23 
A stand of beech on Tyninghame Estate. 
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PLATE 24 
Whitchester (NT720590) and the upper part of the Whiteadder valley. 


PLATE 25 
Border Leicester sheep on an upland farm. 
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In Berwickshire, soils of high pH are restricted to an area in the south-east, 
around Foulden and Chirnside, comprising soils of Hobkirk, Linhope, 
Whitsome and Eckford series and two small pockets near the coast at 
Coldingham and Cockburnspath. Soils of Linhope and Kedslie series occur 
extensively in the parish of Abbey St. Bathans and many have pH values 
below 5-5. Between this area and Coldingham Moor the soils of Linhope and 
Kedslie series around Grantshouse and south-east towards Reston are much 
less acid, with few fields below pH 5-7, probably as a result of more intensive 
liming. 

Acidity seldom restricts crop yields in the arable soils although some 
damage occurs from exchange acidity when 2-3 cwt. per acre of a concen- 
trated grain fertilizer is combine-drilled for oats or barley. Present liming 
levels are aimed at maintenance of the pH level except in the few acutely 
acid areas. The use of magnesian limestone as a liming material is now 
common. 


Phosphorus 


The average phosphorus status of soils (Table L) has shown very little 
change over the last 20 years despite very liberal applications of fertilizer 
phosphorus. Most of the samples represented in Table M are taken from 
lowland areas, and the low proportion of samples acutely deficient in 
phosphorus does not take account of the hill soils which invariably contain 
very little readily soluble phosphorus. Figure 21 shows the distribution of 
soils of high, moderate and low phosphorus status. The boundaries between 
areas of phosphorus deficiency and sufficiency are remarkably well defined. 

The soils of Kilmarnock Association are naturally rich in apatite-derived 
phosphate from igneous rock fragments and consistently contain large 
quantities of available phosphorus. Despite the fact that little response may 
be expected to applied phosphorus, levels of application are high and grossly 
uneconomical, sometimes higher than those on acutely deficient series such 
as Humbie or Darvel. The influence of man on soil phosphorus status 
has been considerable on soils of the Winton and Dreghorn Associations in 
East Lothian and of the Eckford, Ettrick and Hobkirk Associations in 
south-east Berwickshire, where the total and readily soluble phosphorus 
contents have undoubtedly been raised by continuous heavy applications of 
fertilizer phosphorus. Considering the average rate of phosphorus application, 
the lowland areas received approximately 80 lb. P,O; per acre per annum. 
Virtually no phosphorus is lost in the drainage and less than 40 lb. P,O, per 
acre is withdrawn in crops. A build-up of total phosphorus is thus inevitable. 

The results of field experiments with potatoes and barley in Table M will 
give an indication of yield responses to applied phosphorus. 

The hill land above 900 feet is acutely deficient in phosphorus and apart 
from this there are two major areas of phosphorus deficiency in arable soils 
where large crop responses to applied phosphate may be expected :— 

(1) An area to the east of the Lammermuirs, around Grantshouse and 
Coldingham. This area is largely covered by soils of the Ettrick Association, 
which are derived from greywackes, mainly Linhope and Kedslie series, and 
contain little natural phosphate. The boundary between the phosphorus- 
N 
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deficient and phosphorus-sufficient soils is very sharp and corresponds 
remarkably well with the division on the soil map dividing the Ettrick and the 
Hobkirk and Eckford Associations to the south (cf. Figs. 13 and 21). 

(2) An area lying mainly between 400 feet and 800 feet to the north-west of 
the Lammermuirs, around Tynehead, Humbie, Saltoun and Gifford. To the 
north-west of this area is a strip of moderately deficient soils 1-2 miles wide, 


TABLE M. 
Effect of Applied Superphosphate on the Yield of Potatoes and Barley. 


Potatoes (ton/acre) 


P20; applied (Ib/acre) 


Series Year | Nil | aps ras. Vie. 42 


Winton 1955 | 109 | 11-4 | 10-9 | 11-4 


Kilmarnock 1955 8-8 10-2 9-4 9-4 


Barley Grain (cwt/acre) 


P20; applied (lb/acre) 


Series Year Nil 30 60 


Skateraw 1958 31-2 30-9 30-6 
Winton 1960 25°9 24'8 25-2 


extending as far north as Haddington and East Linton. As in the Berwick~ 
shire area there is a remarkably good relationship between the soil map and 
the fertility map. The area of acute phosphate shortage is covered almost 
entirely by soils of the Tynehead and Humbie Associations, with the Humbie: 
series dominant. These soils are naturally acid and although intensive: 
liming has raised the pH values to 5-7-6-5 they are capable of rapid fixation 
of applied phosphorus. ; 

Table N shows the results of field experiments on soils of the Humbie 
series with swedes and oats. Yield responses are in marked contrast with 
those shown in Table M. 

Also following fairly closely the boundaries on the soil map, the soils of 
Biel series are moderately deficient. The strip of land occupied by these. 
soils is continued westwards, mainly on the most southerly soils of Winton 
series, the pH values of which are high. There is limestone in places at or near 
the surface in this area, and it is quite likely that calcium fixation of phos- 


phorus occurs. 
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Potassium 

The potassium status of lowland soils (Table L) has improved since 
1945, probably as a result of the increased use of potassium fertilizers with: 
the lifting of wartime restrictions. Readily soluble soil potassium is much 
more subject to seasonal variations and generally fluctuates to a much greater 
extent than readily soluble phosphorus. The boundaries in Fig. 22 showing 
areas of high, moderate and low potassium status, are not nearly so clear-cut 
as those in Fig. 21. 

There is an area of strongly deficient soils, comprising almost the whole 
of the Humbie and Darvel Associations and a large part of the Winton 
Association, around Tranent, Pathhead, Tynehead and Humbie. Potassium 


TABLE N. 
Effect of Superphosphate on the Yield of Swedes and Oats. 


Swedes (ton/acre). 


*P20s5 applied (b/acre) 


‘Year Nil 37. 15 
1946} | 4-2 11:7 15-0 
1947 | 139-| 176-] 183 
1955 11-0 17-5 ||. 18-6 


Oats (cwt/acre) a 


POs applied (Ib/acre) 
Year | Nil | 30 |. 60 


1957 23:3. 27-2 | 31-9 


deficiency in the leached soils of the Darvel Association is to be expected 
but in the Winton Association it is more surprising and may be associated 
with limestone in the till. The raised beach soils of the Stirling, Dreghorn and 
Fraserburgh Associations and the fluvioglacial Innerwick Association in 
East Lothian, as well as the Eckford Association in Berwickshire are not so 
deficient as would be expected, probably because of high levels of potassium 
fertilizer application. 

Very little yield response to applied potassium is found in cereals even on 
the deficient soils such as Humbie series. On the richer soils such as the 
Kilmarnock series even potatoes give little response. These effects are shown 
in Table O. Very high and uneconomical levels of fertilizer potassium are, at 


186 


Soils round Haddington, Eyemouth, etc. 


(los ‘3 QOT/‘Su 1-9 >) 


(os 3 OOT/"BtU L-T1-L:9) 


(Tos °8 QOT/"Suu 2 


I <) 


EEE 
SOUND Qo 


= (1 
om 


‘snyeIg WMISSE}Og “ZZ “DIT 


soqung 


“y 7 


NOIMY3E HLYON™ 


see we 


a 


: 


Soil Fertility 187 


present, used for crops such as potatoes and sugar beet; the average rate in 
East Lothian is 180 fb. K,O per acre for these crops. 

Soils of the Ettrick Association which cover most of the hills vary in 
potassium status according to the degree of leaching and peat development. 
Hill peat, peaty podzols (Dod series) and iron podzols (Minchmoor series) are 
very deficient, due to heavy leaching. There is often a very sharp division 
to the slightly leached Linhope and Kedslie brown forest soils which are 
rich in potassium. 


TABLE O. 
Effect of Applied Potassium (chloride) on the Yield of Cereals and Potatoes. 


K,0 applied (lb/acre) 


Crop Series Year Nil 20 40 


Oats (cwt/acre) Humbie 1957 | 25-4 28-9 28-0 
Barley (cwt/acre) Winton 1960 | 24-0 258 26-1 


K,0 applied (Ib/acre) 


Potatoes (ton/acre) Kilmarnock 1956 | 12:6 13-1 13-1 
Potatoes (ton/acre) Kilmarnock 1957 | 10-3 10-7 10-1 


Nitrogen 

The nitrogen status of soils analysed in this area is not assessed. Field 
experiments give a good indication of likely responses to applied nitrogen. 
Crops respond vigorously to fertilizer nitrogen, especially in the eastern 
part of the area where the amount of grass/clover in the rotation is small. 
On the Winton and Kilmarnock Associations barley gives an average yield 
response of 10 cwt. grain per acre for the first 40 lb. nitrogen applied, but 
on soils such as the Humbie series in East Lothian and Linhope series in 
Berwickshire where more grass is grown applications of nitrogen must be 
reduced. 

The application of up to 901b. per acre of N to the potato crop grown 
without dung and 60 Ib. per acre with dung is very rewarding economically 
‘ but amounts in excess of this will give depressions in yield, as shown in 
Table P. 


Magnesium and Trace Elements 

The magnesium status of cultivated soils in the area is generally low 
compared with similar uncultivated soils. Presumably the application of lime 
and potassium fertilizers has assisted the removal of magnesium by leaching. 
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Also considerable amounts of magnesium are removed in crops and virtually 
none has been applied in fertilizers since 1945. Transitory symptoms of 
magnesium deficiency are frequently observed on cereals but no yield 
responses to magnesium sulphate have been recorded on potatoes, swedes 
or grass/clover. The magnesium content of plants is greatly increased by such 
treatments. In recent years the use of magnesian limestone as a liming 
material has done much to halt the drain on soil magnesium. The deficiency 
of magnesium is most marked on the naturally calcareous soils such as those 
of Fraserburgh Association or on soils which have been extremely acid, e.g. 
Tynehead series, and which have been heavily limed with calciferous lime. 


TABLE P. 
Effect of Applied Nitrogen on the Yield of Potatoes (tons/acre). 


N applied (lb/acre) 


Series Year Nil 60 120 


Kilmarnock 1956 | 126 | 13-8 | 13-3 
Kilmarnock 1957 | 103 | 11-5 | 10-6 


Excessive liming on some sandy soils with high organic matter content, 
e.g. Eckford and Darvel series, has given rise to manganese deficiency on 
oats and occasionally on barley. There are no soils known to be naturally 
deficient in manganese. Boron deficiency in swedes and sugar beet occurs 
occasionally. This disease also tends to occur most frequently on alkaline 
sandy soils. 

Within the last decade failures of oats and barley caused by copper 
deficiency have been found in Berwickshire (Purves and Ragg, 1962). Almost 
all have occurred on soils of Eckford series and the total copper content of the 
soils is extremely low. Recent analyses indicate that soils of Fraserburgh 
series are also almost devoid of copper. 


Chapter 9. Discussion of Analytical Data 


During the period of survey, soil samples were taken from profiles con- 
sidered to be typical of the soil series mapped. Standard analytical determi- 
nations of loss on ignition, soil separates, exchangeable cations, percentage 
base saturation, pH, carbon, nitrogen, and total and readily soluble phos- 
phorus have been carried out on each sample. In addition, some of the 
profiles were selected for more detailed investigations by specialized tech- 
niques. Clay samples from these profiles have been analysed chemically for 
total silica, iron and aluminium. The clay mineral composition has been 
determined by X-ray and differential thermal analysis methods, and the 
minerals in the fine sand fraction have been identified and their frequencies 
estimated by specific gravity and optical methods. Trace elements have been 
determined by spectrochemical methods. 


STANDARD ANALYTICAL DATA 

Standard analytical data for 95 profiles are given in Appendix I, and for 
ease of reference in the chapter each profile has been numbered. The follow- 
ing discussion is concerned with the values and trends of each constituent as 
related to major soil sub-group, soil association or soil series. 


Loss on Ignition 


In general, the loss on ignition values decrease with depth in the soil 
profile in all major soil sub-groups. The highest values occur in the organic 
or organo-mineral horizons of the podzols (Nos. 69-78), peaty gleys (Nos. 
85-87) and uncultivated mineral soils (e.g. Nos. 21, 44 and 59). High values 
in the A, or B, horizons of iron podzols are probably due to humus staining 
(Nos. 69 and 70), while in peaty podzol No. 75, the high value in the A,(¢) 
is a result of the root mat development above the iron pan. All the other major 
soil sub-groups have low values which generally decrease with depth from 
6 to less than 4 per cent. Some of the brown forest soils with gleyed B and C 
horizons have slightly higher values either throughout or in the C horizon. 
In Nos. 42, 52 and 56 this is due to a high clay content, while in No. 65 a high 
U.S.D.A. silt content is responsible. 


Soil Separates 

The soil separates—sand, silt and clay—are determined by mechanical 
analysis, the values obtained being those for the size limits laid down by 
the International Scheme of Mechanical Analysis (sand 20-2000y, silt 
2-20 and clay < 2) and by the U.S.D.A. (sand 50-2000y, silt 2-50n and 
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clay < 2y). The two schemes are discussed more fully in Appendix VII, and 
both sets of values are quoted in Appendix I. 

The varying proportions of the soil separates present can be related to both 
major soil sub-group and soil association. Brown calcareous soils (Table 1), 
brown forest soils (Table 2), iron podzols (Table 4) and peaty podzols (Table 5) 
are nearly all developed on parent materials having less than 20 per cent clay 
and lying in the loam, sandy loam and loamy sand textural classes. Brown 
forest soils with gleyed B and C horizons (Table 3), non-calcareous gleys 
(Table 6) and peaty gleys (Table 7) mostly occur on finer-textured parent 
materials with over 20 per cent clay. 

A maximal clay content in the B horizon is a feature of many of the brown 
forest soils with gleyed B and C horizons: it is also characteristic of the 
American group of grey-brown podzolic soils to which they may be closely 
related. In Biel series (Nos. 40 and 41) the B, horizons have clay values 
12-16 per cent above these of the S horizon and 9-11 per cent above those of 
the C, while No. 47 (Humbie series) has 25 per cent clay in the B.(g) com- 
pared with 20 per cent in the S and 18 per cent in the C horizon. Profile 
No. 60 (Winton series) has 8 per cent more clay in the B than in the C 
horizon, but the difference of 20 per cent between the B and S horizons 
seems too great to be explained wholly by clay movement; more probably 
it is partly due to the S horizon having been derived initially from coarser- 
textured material. Other examples of a trend towards a clay maximum in the 
B horizon are shown by Nos. 42, 46, 54, 63 and 65, although Nos. 49 and 
51-53 all Kilmarnock series, do not show this feature. 

High sand values (60-90 per cent U.S.D.A. and 70-95 per cent Inter- 
national) are characteristic of the associations of soils developed on 
fluvioglacial materials, i.e. the Darvel (Nos. 8 and 9), Eckford (Nos. 15, 16 
and 17), Innerwick (Nos. 28 and 29) and Yarrow (Nos. 37 and 38) Associa- 
tions. Similar high sand values are shown in Dreghorn series (Nos. 10-12) 
on coarse-textured raised beach deposits, while the almost complete absence 
of silt and clay from the soils of the Fraserburgh Association (Nos. 1-3) is a 
reflection of the high degree of sorting which takes place under wave and wind 
deposition. In the Tynehead Association (Nos. 34-36, 78 and 87) most of the 
soils have a moderately high sand content (50-70 per cent U.S.D.A.), 
accounted for by the presence of much rotten sandstone in the parent material. 
Soils having high clay values include Cauldside series (No. 56) with 45-66 
per cent clay and Kedslie series (No. 42) with 35-48 per cent. A high U.S.D.A. 
silt value of 56 per cent is noted in No. 65 (Winton series), and is due to the 
high shale content of the parent material. 


Exchangeable Cations 


EXCHANGEABLE CALCIUM 


The highest values for exchangeable calcium occur in the brown calcareous 
soils of the Fraserburgh Association, although much of this is in the form of 
free calcium carbonate due to the shelly nature of the parent material. 

In other major soil sub-groups the values for exchangeable calcium are 
often a reflection of agricultural liming practice, as the lowest values all 
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occur in uncultivated soils: The majority of brown forest soils show high 
(> 8m.e./100 g.) and medium (3-8 m.e./100 g-) values which decrease in 
amount down the profile. The effect of liming is noted in the comparatively 
more recently cultivated soils, where the S horizon has a much greater 
amount of exchangeable calcium than the horizons below (e.g. Nos. 17, 19, 
26, 37 and 38). Low (< 3 m.e./100 g.) to nil values are noted in the unculti- 
vated brown forest soils, apart from the L and L/F horizons which are gene- 
rally high (e.g. Nos. 12, 22 and 23). The values for exchangeable calcium in 
the brown forest soils with gleyed B and C horizons are also mainly high and 
medium, but no consistent trend is shown in this group. In two uncultivated 
soils (Nos. 44 and 59) low values occur throughout the mineral horizons 
with high values in the L/F horizon. The iron podzols and peaty podzols 
all show exchangeable calcium to be-absent or in very low amounts, with a 
slightly higher value in the organic horizons. Non-calcareous gleys have 
medium and high values in Nos. 79 and 80 (Ettrick series) and 81 (Yester 
series), and low in Nos. 82 (Lylestone series), 83 (Mungo series) and 84 
(Frostineb series). There is a tendency in the uncultivated soils towards either 
a maximum value in the B horizons or a minimum in the A,g. Low values 
occur in all the peaty gleys with a minimum in the A,g or Bag. 


EXCHANGEABLE MAGNESIUM 


Values for exchangeable magnesium are generally much lower than those 
for exchangeable calcium, and fall into the medium (0-3-5-0 m.e./100 g.) or 
low (< 0-3 m.e./100 g.) range in all major soil sub-groups. The three profiles 
of the brown calcareous soils show medium values with a minimum occurring 
in the B horizon. 

In the brown forest soils, values are in the medium or low ranges, with the 
low amounts generally occurring in the soils developed on coarse-textured 
parent materials (e.g. Nos. 8, 12, 17, 37 and 38). Values whether medium or. 
low show either a decrease in amount with depth (e.g. Nos. 19, 21, 22, 30 and 
38) or a minimal value in the B, horizon (e.g. Nos. 4, 27 and 35). Mainly 
medium amounts are present in the brown forest soils with gleyed B and C 
horizons and they either increase in value with depth (e.g. Nos. 40, 43, 49, 
55 and 65) or, less frequently, show a minimum in the B,(g) horizon (e.g. 
Nos. 48, 61, 62 and 68). Throughout the iron podzols and peaty podzols, 
values are all low below the H or A, horizons and mainly medium in the 
L/F, H and A, horizons; in half the profiles there tends to be a decrease in 
amount with depth. Non-calcareous gleys generally have medium values with 
a tendency to an increase in amount with depth, while peaty gleys show 
medium values in the H horizons and mainly low values below, increasing to 
medium values with depth. An extremely high value for exchangeable 
magnesium occurs in the A, horizon of the saltings profile (No. 91), and high 
values occur throughout one of the hill peat profiles (No. 94) and in the basin 


peat (No. 95). 


EXCHANGEABLE SODIUM 


The amounts of exchangeable sodium present in these soils are generally 
very small compared with calcium and magnesium. Brown calcareous soils. 
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have values in the medium range (0:05-0:25 m.e./100 g.). Similar values occur 
in the brown forest soils although Nos. 8, 30 and 35 have values in the low 
range (< 0-05 m.e./100 g.) and all L or L/F horizons have high amounts 
(> 0-25 m.e./100 g.). Half of the brown forest soil profiles quoted (Table 2) 
show a decrease in amount with depth (e.g. Nos. 9, 17 and 38) while some 
(e.g. Nos. 4, 25 and 26) show a minimum in the B, horizon. Brown forest soils 
with gleyed B and C horizons also have mainly medium values, but here the 
major trend is reversed and there is an increase in value with depth (e.g. Nos. 
40, 42, 51, 54 and 56). In the podzol group, values are high or medium in the 
organic horizons with medium to low values below showing a tendency 
to decrease in amount with depth. Non-calcareous gleys have mainly 
medium values, while the peaty gleys have medium and low amounts present 
with higher amounts in the H horizon; no significant trends run through 
either sub-group. -As with exchangeable magnesium, the saltings profile 
shows an extremely high value in the A, horizon, and high values occur 
throughout. High values for exchangeable sodium also occur in most of 
the hill peat and throughout the basin peat. 


EXCHANGEABLE POTASSIUM 

In the brown calcareous soils, values for exchangeable potassium are 
medium (0-1—1-0 m.e./100 g.) in the freely drained Fraserburgh series and low 
(< 0:1 m.e./100 g.) in the imperfectly drained Luffness series. 

Brown forest soils show medium and low values, the low values occurring 
mainly in the coarser-textured soils, i.e. Darvel, Eckford, Salvandi, Tynehead 
and Yarrow series, and in the uncultivated Linhope series. Irrespective of 
value the most common trend is a decrease in amount with depth (e.g. Nos. 
11, 17, 21 and 26), while some show a minimum in the B, (e.g. Nos. 4, 15 

.and 27). The brown forest soils with gleyed B and C horizons also have values 
for exchangeable potassium in the low and medium ranges, but on the whole 
are slightly lower than in the above group; most of the low values are in the 
Humbie and Winton Associations. Values in the iron podzols and peaty 
podzols are mostly medium or high in the organic horizons and low in the 
mineral horizons. Non-calcareous gleys have medium or low amounts, 
while peaty gleys have medium values for the H horizon and low values below 
the H. High exchangeable potassium occurs in the A, horizon of the saltings 
profile and in the surface horizons of Nos. 92 and 93 (hill peat) and 95 
(basin peat). 


EXCHANGEABLE HYDROGEN 


The highest values for exchangeable hydrogen occur in the organic 
horizons of all the major soil sub-groups and throughout the peat samples 
(Table 10). It is absent in the A, B and C horizons of the brown calcareous 
soils and in Nos. 14, 24 and 29 of the brown forest soils, all of which have pH 
values over 7. Values in brown forest soils mainly show a decrease in amount 
with depth (e.g. Nos. 12, 19-22, 30, 36 and 38), although some (e.g. Nos. 5, 
31 and 35) show a minimal amount in the B, or B; horizon. The brown forest 
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soils with gleyed B and C horizons commonly show exchangeable hydrogen 
present in the S horizons only (e.g. Nos. 42, 46, 52 and 66) or decreasing in 
amount with depth (e.g. Nos. 41, 55 and 59). An exception is No. 54 which 
shows an increase with depth. High values occur in most horizons of the 
podzol group, particularly in No. 69 (Dirrington series) where the organic 
matter content is also high. Values in most of the iron podzols and all the 
peaty podzols show a decrease in amount with depth. Non-calcareous gleys 
and peaty gleys have values which also decrease with depth, with high values 
in the H horizons of the latter group. 


Percentage Base Saturation and pH 


Base saturation is 100 per cent in the brown calcareous soils and in three 
brown forest soils (Nos. 14, 24 and 29). Most of the cultivated brown forest 
soils show a high percentage increasing to full saturation in the C horizon, 
but the uncultivated soils of this group show low percentages with a tendency 
for a minimum in the A or B, horizons (e.g. Nos. 20-23, all uncultivated 
Linhope series). Brown forest soils with gleyed B and C horizons have a 
high percentage base saturation which increases in value with depth, generally 
being fully saturated in the lower horizons of the profile; two exceptions 
(Nos. 44 and 59) are uncultivated soils with low percentages, No. 44 having a 
minimum in the B,(g) and No. 59 a minimum in the A horizon. All the 
podzol group show low values throughout, with either a decrease or a 
minimum in the B, of the iron podzols and minimum in the A,, B, or B; of 
the peaty podzols. Non-calcareous gleys have moderate or high percentages 
with a general increase down the profile, while peaty gleys have low values 
throughout and a minimum in the Ag. 

The pH values of the brown calcareous soils are high (> 6-5) throughout 
(except in the D horizons of No. 3). Some of the brown forest soils also have 
high pH values throughout, particularly Nos. 14, 24 and 29, but also Nos. 7, 
11, 13, 15, 26 and 28. Peffer series (Nos. 13 and 14), Flemington series 
(No. 24) and to a lesser extent the two series of the Innerwick Association 
(Nos. 28 and 29) are the only soil series in this major soil sub-group to show 
consistently high pH values. Uncultivated soils (e.g. Nos. 12, 21 and 23) havea 
low pH (< 5-0), and it is interesting to compare the uncultivated Dreghorn 
series (No. 12) with the cultivated one (No. 11) which has a high pH through- 
out. The majority of brown forest soils, however, have medium (5-0-6-5) 
or high pH values with a tendency to an increase with depth. Most of 
the brown forest soils with gleyed B and C horizons also have medium and 
high pH values showing a general increase with depth, but the uncultivated 
soils (Nos. 44, 59 and 67) have pH values mostly below 5. Iron podzols and 
peaty podzols all have pH values below 5 which increase with depth; there 
is a tendency for the values in the H and A, horizons to be less than 4, while 
from the B, downwards they are between pH 4 and 5 (e.g. Nos. 71, 73, 76 
and 77). Mainly medium values for pH occur in the non-calcareous gleys, 
while low values are more common in the peaty gleys, both groups showing an 
increase in pH with depth. The highest pH recorded, 9:1, is in the B,g 
horizon of the saltings profile (No. 91), while the lowest values occur through- 
out the peat samples. 
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Carbon and Nitrogen 


With exceptions in Nos. 52, 69 and 71, the percentages of carbon and 
nitrogen decrease down the profile in all major soil groups. The highest 
values for both constituents occur in the organic horizons of the uncultivated 
soils. 


Phosphorus 


TOTAL PHOSPHORUS 


Values for total phosphorus in the brown calcareous soils are medium 
(100-300 mg. P,O,/100 g.) in the S horizon and low (< 100 mg./100 g.) in 
the horizons below. Brown forest soils generally have medium values which 
show a decrease in amount with depth (e.g. Nos. 11, 21, 25 and 28), or 
sometimes a decrease followed by a rise in value in the C horizon (e.g. Nos. 
14, 26, 29 and 30). Low values below the S or A horizon occur in Nos. 8, 12, 
17, 36 and 38, all of which are soils developed on coarse-textured parent 
materials. The amounts of total phosphorus in the brown forest soils with 
gleyed B and C horizons are less than in the above group. Values tend to be 
moderate in the S horizons and low in the horizons below, often increasing 
to moderate again in the C horizon. Trends are towards either a minimum 
value in the B(g) &. g. No. 43) or B2(g) horizon (e.g. Nos. 50, 51 and 55) ora 
regular decrease in amount with depth followed by an increase in value in the 
C(g) horizon (e.g. Nos. 42, 47, 56 and 59). All the iron podzol profiles show 
a minimal Jow value for total phosphorus in the A, horizon; otherwise 
values are medium to high throughout, with a possible tendency towards a 
decrease in amount downwards from the B, horizon (e.g. Nos. 71 and 73). 
Values are mainly medium in the peaty podzols (low in No. 78), but only Nos. 
75 and 77 show any trend towards a minimum in the A,(g) horizon. All 
except No. 84 of the non-calcareous gleys show medium values in the A or S 
horizons and low values below, with a minimal amount in the Bg, B3g or Bg 
horizons. Similarly, all the peaty gleys have mostly low values below the H 
layer with a minimal value in the B,g horizon. 


ACETIC ACID OR READILY SOLUBLE PHOSPHORUS 


The amount of acetic acid soluble or readily soluble phosphorus in the 
soil is only a fraction of the total phosphorus present. In the brown calcareous 
soils, values are mainly medium (3-10 mg. P,O;/100 g.)orlow(< 3mg./100 g.). 
Most brown forest soils have low values either throughout the profile 
(e.g. Nos. 9, 20 and 35) or below the S horizon of cultivated soils (e.g. Nos. 
8, 10 and 38) or below the L or L/F horizon of uncultivated soils (e.g. Nos. 
12, 22 and 23). Some have high values (> 10 mg./100 g:) throughout (e.g. 
Nos. 14, 26 and 33), while others show medium to high values. Most common 
is a minimal value in the B horizon (e.g. Nos. 14, 17 and 27). Mainly low 
values occur in the brown forest soils with gleyed B and C horizons, either 
throughout the profile (e.g. Nos. 42, 55, 64 and 67) or below the S horizon 
(e.g. Nos. 41, 46, 66 and 68). The uncultivated soils show very low to nil 
amounts throughout (No. 67) or below the L/F horizon (Nos. 44 and 59). The 
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main trend shown in this sub-group is for the minimal amount to occur in the 
B,(g)—or sometimes the B;(g)—horizon. This is sometimes accompanied by 
a high value for the C horizon, as noted in all the Kilmarnock series profiles 
(Nos. 49-52) and in Nos. 62, 63 and 65 of the Winton series. High values 
occur in most of the organic horizons of the podzol group, below which the 
values are medium and low in the iron podzols and low in the peaty podzols. 
No definite trends are recognizable however. Non-calcareous gleys have low 
values for readily soluble phosphorus, although both Ettrick series profiles 
(Nos. 79 and 80) have high values for the C horizons. Low values below the H 
layer occur throughout the peaty gleys. High values are present in all the 
surface horizons of the peat profiles with low or medium values below. 


Free Carbonate 

Selected profiles having very high values for exchangeable calcium were 
analysed for carbon dioxide content and from this the percentage of calcium 
carbonate was calculated (Appendix II, Tables 11-14). Thé highest percent- 
ages were found throughout profile No. 1, Fraserburgh series, a brown 
calcareous soil developed on shelly sand material. High amounts also occur 
in the lowest horizon of No. 14 (Peffer series) and No. 91 (Saltings). 


Chlorides 2 

The profile from the saltings at Aberlady (No. 91) was Anigied for the 
percentage of chlorides. The highest amount, 1-044 per cent, occurs in the 
A, horizon, with a value of 0-020 per cent in the A2g increasing with depth to 
0-045 per cent in the Cg horizon. 


SILICA-SESQUIOXIDE RATIOS OF THE CLAY 
FRACTIONS 

Determinations of silica, iron and aluminium were carried out on the 
clay fractions (< 1-4y) of certain selected profiles. The percentages of silica, 
iron oxide and aluminium oxide and the molecular ratios SiO,/R,0O;, 
SiO,/Fe,03;, SiO,/Al,03; and Al,O,;/Fe,0,; are given in Appendix II, 
Tables 15-17. The silica-sesquioxide ratios are an indication of the relative 
leaching and differential movement of iron and aluminium oxides as com- 
pared with silica. This is an important consideration when comparing soils 
of the various major soil sub-groups. 

The brown forest soils show little or no leaching of sesquioxides. Slight 
podzolization is shown by Nos. 21 and 22, both Linhope series, with silica 
8-9 per cent higher in the A than in the B, horizon and the percentage of 
Fe,03 at a maximum in the B, horizon; the SiO,/Fe,O, ratios are higher 
in the A than in the B,. 

The silica-sesquioxide ratios for the brown forest soils with gleyed B and fo 
horizons are fairly constant, indicating that in this sub-group also, very 
little leaching of iron or aluminium oxides takes place. Nos. 40, 51 and 65, 
however, do show the maximum Fe,O, percentage occurring in the B,(g) 
horizon. 
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It is the iron podzol (Table 17) which shows the most striking evidence 
of translocation of iron oxides from the A horizon. Silica is 20 per cent 
higher in the A, than in the B,, while there is an increase of 27 per cent in the 
Fe,0, from A, to B, horizon. The SiO,/Fe,O, ratio is very high in the A, 
horizon. The Al,O3/Fe,O, ratio is also fairly high in the A,, suggesting that 
Fe,0, moves preferentially to Al,O3. 


THE MINERALOGY OF THE FINE SAND FRACTIONS 


The fine sand fractions from the surface and basal horizons of a number 
of typical profiles from the area have been analysed mineralogically. The 
principal method used was the optical one, with the polarizing microscope, 
but the X-ray powder diffraction method was also used for some samples. 

The size fraction analysed was that between 100 and 200 mesh, i.e. approxi- 
mately from 0-075 to 0-150 mm., and this was separated from the total fine 
sand by sieving. Heavy and light fractions were obtained, using bromoform 
(S.G. 2-89), and the proportions of these by weight are recorded in Tables 
18 and 19 respectively. Mineralogical analyses of the light and heavy fractions. 
are given in the same tables, the figures representing the percentage number of 
grains of each mineral. The results were obtained by counting the number of 
grains of each species to a total of about 250 for the light minerals and about 
500 for the heavy. In both tables the amounts in the columns headed 
“composite grains” include small fragments of fine-grained parent rock, 
aggregates of fine soil particles, and all grains altered by weathering or 
coated by iron oxides, etc. to such an extent as to make them unidentifiable 
under the microscope. 

The proportions of heavy minerals in the fine sand of the soils examined: 
vary considerably. The largest amount is in profile No. 7 of the Darleith 
series developed on trachyte where over 20 per cent of the fine sand from the 
lowest horizon is in the heavy fraction, and is made up largely of augite and 
iron oxides. The great difference between the lowest horizon and the surface 
horizon of this profile is due to the base of the profile being in weathered 
basic rock and the surface horizon having been contaminated by some more 
acidic material. This was borne out by the analysis of the light fraction, 
which showed the quartz content to be greater at the surface. X-ray exami- 
nation of the light material from the lowest horizon, which contains 50 per 
cent of “composite grains”, showed a large proportion of weathered 
feldspar. The only other profile showing a high proportion of heavy minerals 
is No. 1 of the Fraserburgh Association, which is developed on raised beach 
and blown shelly sand. 

The analyses of the light fractions (Table 18) show that quartz is nearly 
always the main constituent, as would be expected from its high stability 
relative to the other common light minerals, feldspar and mica, and its 
abundance in parent rocks. When a large number of “ composite grains ” 
were found, X-ray diffraction analysis usually showed a high proportion of 
quartz and feldspar. The very small values for the feldspars, as compared with 
those for quartz, are often explained by the relative ease with which these . 
minerals weather to an opaque condition that makes optical identification 
impossible. The micaceous minerals, muscovite, biotite and chlorite, all have 
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specific gravities close to that of bromoform and frequently occur in the heavy 
and light fractions. Dolomite, which was found in profile No. 1 (Fraserburgh 
series), also occurs in both fractions and for the same reason. 

Variations in the suites of heavy minerals occurring in soils reflect differ- 
ences in the parent rocks, but this correlation is often obscured in soils derived 
from glacial drift originating from more than one rock type. The abundance 
of augite in profile No. 7 (Darleith series), a sedentary soil on trachyte, has 
already been mentioned. This mineral is also a major constituent of the 
heavy minerals from the Yarrow series profile (No. 38) on gravel derived 
from greywacke, an occurrence which is unexpected but possibly caused by 
the parent greywacke pebbles in this locality having been formed from basic 
igneous rocks. Augite also makes up a high proportion of the heavy minerals 
in the surface horizons of profile No. 10 (Dreghorn series) and profile 
No. 1 (Fraserburgh series). The lower content of augite at the base of these 
two profiles suggests that the parent material is not homogeneous. Concen- 
trations of heavy minerals at certain levels frequently occur during the 
deposition of such sands. The high figures for garnet in these soils are also 
noteworthy; the garnet is probably derived from the Carboniferous sand- 
stones. 


MINERALOGY OF THE CLAY FRACTIONS 


Mineralogical analyses of the clay fractions (< 1-4) have been carried out 
on profiles selected as being typical of the most common series of the area. 
The methods used were X-ray diffraction and differential thermal analysis - 
The parent rocks are predominantly sedimentary; of the forty-four profiles 
examined only two (Darleith series) were developed on igneous rocks and 
two (Kilmarnock series) from. mixed drifts derived from Carboniferous 
sediments and lavas. : 

In Table 20 the results are given for some profiles representative of the 
most widespread series. In general, the suites of clay minerals found are 
typical of Scottish soils developed on sedimentary rocks, but the proportions 
of minerals in the suites show some unusual features. For example, unusually 
high kaolin contents,occur in the Winton series, developed on drift derived 
from Carboniferous sediments, and in the soils of the Dreghorn Association 
on raised beach sands and gravels. The frequent occurrence of chlorite can 
be attributed to the chloritic greywackes and shales in the Ordovician and 

: Silurian formations, while the low contents of vermiculite and the general 
absence of montmorillonite can be ascribed to the scarcity of basic igneous. 
rocks in the parent materials of the soils analysed. Because of the inaccuracies 
inherent in the methods used, the quantitative results obtained are only 
approximate. Nevertheless, the content of crystalline material in the clay 
fractions from the upper horizons of some of the soils only accounts for about 
two-thirds of the total. The differential thermal curves for such clays suggest 
the presence of substantial amounts of highly hydrated amorphous material. 

Drifts derived from Old Red Sandstone and Carboniferous sediments, 
either separately or in admixture, form the parent materials of many of the 
soils. Kaolin is the principal mineral in the soils from Carboniferous rocks, 
namely the Winton and Tynehead Associations. In contrast, soils of the 
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Cairncross, Hobkirk and Lauder Associations developed on drifts derived 
from Old Red Sandstone strata are essentially illitic. Kaolin, however, 
predominates in No. 54 (Spott series), an imperfectly drained member of the 
Lauder Association derived from Upper Old Red Sandstone conglomerates. 
In the soils developed on the mixed drifts either kaolin or illite is the principal 
clay mineral. 

The clay fractions of soils of the Ettrick Association are illitic. They have, 
however, a significant chlorite content which is inherited from the Ordovician 
and Silurian parent rocks. Pebbles of these rocks are very common in the 
Old Red Sandstone conglomerate which forms the parent material of the 
Lauder Association, and account for the presence of chlorite in the clay 
fraction of these soils. An unusual feature of the clay in No. 31 (Lauder 
series) is that the chlorite is dioctahedral: Profile No. 38 (Yarrow series) 
formed on gravel derived from greywacke, contains the same clay minerals as 
the profiles of the Lauder Association, but with at least 50 per cent kaolin. 
The clays from the soils developed on coarse-textured parent materials, 
namely those of the Darvel and Eckford Associations on fluvioglacial sands 
and. gravels, those of the Dreghorn on raised beach sands and gravels and 
those of Fraserburgh Association on raised beach and blown shelly sand vary 
considerably, but illite is usually the dominant mineral. The only occurrences 
of montmorillonite in the soils examined from this area are in No. 13 (Peffer 
series) and in No. 54 (Spott series); they also contain vermiculite, but both 
minerals are present in only small amounts. Calcareous soil clays are limited 
to those of the Fraserburgh Association, calcite being detected in all horizons. 
No. 56 (Cauldside series), a carse soil on estuarine silts and clays, has kaolinitic 
clay. 

Two freely drained profiles of the Darleith Association were examined. . 
The clay mineralogy of profile No. 6, developed on basaltic material at 
Lawhead, is vermiculitic and similar to that of the Darleith series mapped 
in south-west Scotland (Mitchell and Jarvis, 1956). The clay fractions from 
No. 7 on trachytic drift have, however, higher kaolin contents. A high 
kaolin content is also a feature of the clay in No. 51 (Kilmarnock series) 
developed on a mixed drift containing igneous and sedimentary rocks. 
An unusual feature of this profile is the occurrence of barytes in the clay; 
this mineral was also detected in the fine sand fraction. 

Tron and aluminium minerals may occur in soil either as readily identifiable 
crystalline minerals or in the amorphous state, probably in association with 
amorphous silica and organic matter. Small amounts of gibbsite (Al(OH);) 
were observed in the clays from some profiles, notably those of the Ettrick 
and Lauder Associations. Although gibbsite is often considered to be of 
pedological origin its occurrence throughout these profiles, or in all but the 
surface horizons, may indicate an inheritance from the parent material. 
Goethite («-FeOQOH) was detected in many profiles, for example, in all 
horizons of No. 40 and No. 10 profiles of the Biel and Dreghorn Associations ° 
respectively, and was restricted to the surface horizons of No. 65 (Winton 
series). The only occurrence of the much rarer hydrate of iron oxide, lepido- 
crosite (y-FeOOH), is in the gleyed B horizons of No. 40 (Biel series). 
Hematite (a-Fe,O03) is widely distributed and is largely responsible for the 
reddish colour of soils and rocks. It cannot be detected by differential thermal 


PLATE 26 
Harvesting on an upland farm. 


PLATE 27 
Harvesting on a low-ground farm. 


PLATE 28 


Spott Dod (NT665745) showing fortification marks and more recent 
striping caused by rig and furrow cultivation. 


PLATE 29 


An old reversible plough used commonly in the nineteenth and early 
twentieth centuries with the aid of steam engines at opposite ends of a field. 
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analysis, and can be detected only with difficulty by X-ray diffraction when 
present in small amounts and of fine particle size. A number of soil clays 
examined contained large amounts of highly hydrated material. The nature 
of this material makes its characterization difficult, since it probably consists 
of amorphous and poorly crystalline complexes of variable composition 
containing iron, aluminium, silicon and organic matter. 


TRACE ELEMENTS 


The soil associations dominant in the area covered by this memoir are 
largely derived from rocks of sedimentary origin and the trace element 
distribution is that normally found in arenaceous and argillaceous sediments. 
Such rocks seldom contain large amounts of the biologically important trace 
elements, and only in the neighbourhood of ore-deposits are toxic levels 
likely to be found. No instances of this occur in the profiles examined. A 
number of drifts have been partially sorted, and the lighter soils so derived 
are likely to be somewhat low in biologically essential plant or animal trace 
nutrients such as copper, manganese or cobalt. Argillaceous rocks generally 
contain levels of most trace elements near the mean content of the range 
found in igneous rocks. Soils derived from such rocks, therefore, display 
trace element abnormalities only in exceptional circumstances. 

The Ettrick Association, developed on drifts derived from Ordovician and 
Silurian greywackes and shales, is the most extensive in the area. Generally 
the surface horizons appear to be adequately supplied with cobalt and copper, 
but two of the soils examined, No. 19 (Linhope series) and No. 76 (Dod 
series), may be somewhat deficient in these elements, with less than 0-2 p.p.m. 
acetic acid extractable cobalt and 0-8 p.p.m. EDTA extractable copper. In 
these instances total contents of less than 3 p.p.m. were observed, but generally 
the values are considerably higher, rising to 20 p.p.m. for both elements. The 
same soils are also somewhat lower than the others in EDTA extractable 
manganese. Several of the soils of this association have acetic acid extractable 
lead contents of over 3 p.p.m., which is several times the normal, and in the 
upper organic horizons total lead contents of up to 250 p.p.m. were observed, 
compared with values of 30 p.p.m. or less in most other soils throughout the 
area. Relatively high, but not excessive, extractable zinc contents of over 
30 p.p.m. were also noted in some surface soils of the Ettrick Association. 
Only the Winton, Innerwick and Eckford Associations of the other associa- 
tions in the area show occasional zinc contents over 5 p.p.m. The total 
contents of other trace elements in the Ettrick Association soils are near the 
expected normal levels, for instance 200-1500 p.p.m. barium, 40-200 p.p.m. 
chromium, 150-1000 p.p.m. manganese, < 1-2 p.p.m. molybdenum, 10-60 
p.p.m. nickel, 20-100 p.p.m. strontium, 30-150 p.p.m. vanadium and 
300-1500 p.p.m. zirconium, with occasional lower values in organic surface 
or eluvial horizons. A few parts per million of germanium are occasionally 
observed in the organic surface horizons in this association. 

The extractable and total trace element contents of the much less extensive 
Yarrow Association (developed on fluvioglacial deposits derived from 
Ordovician and Silurian greywackes) and Tynehead Association (developed 
on mixed drifts derived from Calciferous Sandstone Measures sandstones and 
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Ordovician greywackes) fall within the same ranges as detailed above, except 
for somewhat higher zirconium contents, which may imply a larger arenaceous 
component. 

The soils of the Lauder Association derived from Upper Old Red Sandstone 
conglomerates have, as would be anticipated, somewhat lower total cobalt 
and copper contents, generally below 10 p.p.m. The iron podzol profile 
No. 73 (Langtonlees series) and the peaty gley profile No. 86 (Wakenway 
series) have very low total and extractable cobalt and copper contents in their 
upper mineral horizons which might well give rise to deficiencies of these 
elements in plants or stock, particularly in less acid conditions. These soils 
are also relatively low in manganese. In this association there is no indication 
of the higher levels of extractable zinc or lead noted in the Ettrick Association 
soils. Total contents of barium, chromium, manganese, molybdenum, nickel, 
strontium, vanadium and zirconium contents are generally near the middle of 
the ranges quoted above for the Ettrick Association, and show less spread. 

The only soil examined of the Cairncross Association, No. 4, derived from 
Lower Old Red Sandstone rocks, has the expected trace element contents, 
with both cobalt and copper about the borderline deficiency level in the sur- 
face horizon. 

The total trace element contents of the soils of the Winton Association 
derived from Carboniferous sediments, call for little comment, with levels 
similar to those found in the Lauder Association soils. The extractable 
cobalt contents are generally adequate and the copper rises to as high as" 
3-6 p.p.m. EDTA extractable in the surface layers of all but profile No. 59 
now under birch. 

High contents of extractable copper (5-6 p.p.m.) and manganese (> 100 
p.p.m. EDTA soluble), and adequate amounts of cobalt characterize the Biel 
Association soils, developed on'a mixed till derived from Carboniferous and 
Old Red Sandstone sediments. The total contents resemble those of the 
Lauder and Winton soils. 

The profiles of the Eckford and Innerwick Associations, developed on 
fluvioglacial sands and gravels derived mainly from Old Red Sandstone rocks, 
are not as similar in trace element contents as might be anticipated. Both 
Innerwick soils (No. 28, Innerwick series and No. 29, Skateraw series) are very 
high in EDTA extractable copper (12-15 p.p.m.) in the surface horizons, 
while in the Eckford Association No. 16 (Eckford series) is fairly high 
(3:3 p.p.m.) and No. 15 (Eckford series) is at a level (0-7 p.p.m.) at which cop- 
per deficiency might occur. This soil is also somewhat low in extractable 
cobalt (< 0°3 p.p.m.) and might carry cobalt-deficient stock. Extractable 
zinc is relatively high, but far from excessive, in the Innerwick Association 
soils (up to 14 p.p.m.) but quite low (< 2 p.p.m.) in No. 15 Eckford series. 
The other trace elements call for no comment, nor do any of the results for 
No. 8 (Darvel series). 

The Hobkirk and Humbie Associations, which have parent materials 
derived from Upper Old Red Sandstone sediments, the latter in admixture 
with Carboniferous rocks, are quite normal in their trace element contents, 
generally somewhat higher in the amounts extractable than the soils of the 
Lauder Association, but with similar total contents. 

The Dreghorn Association soils developed on raised beach sands and 


Discussion of Analytical Data ~ 201 


gravels have trace element contents of the same order as most of the soils 
already considered; only the extractable cobalt in profile No. 12 (Dreghorn 
series) under conifers approaches a deficiency level. The sandy soils of the 
Fraserburgh Association are much lower in most trace elements, with total 
contents of < 3 p.p.m. cobalt and copper, 200-400 p.p.m. barium, 10-200 
p.p.m. chromium, 150-300 p.p.m. manganese, <1 p.p.m. molybdenum, 
10-15 p.p.m. nickel, 60-250 p.p.m. strontium, 20-30 p.p.m. vanadium and 
150-400 p.p.m. zirconium. The relatively low extractable cobalt and copper 
contents, coupled with high soil pH values, indicate the possibility of defici- 
encies on these soils, particularly of copper and possibly manganese in cereals, 

unless remedial measures are taken. The estuarine clay of the Stirling 
' Association has, on the other hand, given a soil with relatively high extractable 
cobalt and copper contents in the surface horizon, and a lead content some- 
what higher than normal, but not excessive. The total trace element contents 
are within the normal ranges. 

The soils of the Kilmarnock and Darleith Associations contain .an 
appreciable proportion of igneous rocks, but the effects of this on the 
trace element contents is not significant in the profiles examined. Even 
the basic igneous rock constituent of profile No. 6 (Darleith series) has not 
increased the chromium, nickel and cobalt contents above 80, 30 and 10 
p.p.m. respectively, considerably less than found in Darleith Association 
soils derived from basic igneous rocks described in the memoirs for the 
Kilmarnock area (Mitchell and Jarvis, 1956) and the Jedburgh and Morebattle 
area (Muir, 1956). Generally the extractable cobalt and copper contents are 
higher in the soils of the Kilmarnock Association than in those of the Darleith 
Association, but all lie within satisfactory ranges. 

There would appear to be little danger of any trace element toxicities 
occurring in this area on soils of the types examined. The soils on which 
trace element deficiencies might occur are those of a predominantly light 
arenaceous character in such associations as Lauder, Eckford and Fraser- 
burgh, but even in these associations the bulk of the soils probably have 
adequate available contents of biologically important trace elements. On such 
soils, apart from the copper, cobalt and manganese deficiencies discussed 
above, there might also be a possibility of molybdenum deficiency on inten- 
sively cultivated areas, particularly with vegetables such as brassica, but there 
is no definite analytical evidence to support this. Unfortunately, reliable 
information on the boron status of the soils of the area is not yet available. 


SUMMARY OF ANALYTICAL METHODS 


1. Soil separates (sand, silt and clay) were determined by a modification 
of the hydrometer method (Bouyoucos, 1927a, 1927b). 
2. The exchangeable cations were determined in a neutral normal ammon- 
- jum acetate leachate, calcium, sodium and potassium being determined 
by flame photometry (Ure, 1954) and magnesium by direct photometry 
(Scott and Ure, 1958). 
3. Exchangeable hydrogen was determined by electrometric titration of a 
neutral normal barium acetate leachate (Parker, 1929). pH was 
determined in aqueous suspension by means of the glass electrode. 
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4. Total carbon was determined by a wet combustion method using 
standard potassium dichromate solution (Walkley and Black, 1934). 

5. Total nitrogen was determined by a semi-micro-Kjeldahl method 
(Markham, 1942). 

6. Total phosphorus was determined by a colorimetric method using 
hydrazine sulphate, after fusing the soil with sodium carbonate (Muir, 
1952). 

“7. Acetic soluble phosphorus was determined colorimetrically in a 2-5 
per cent acetic acid extract (Williams and Stewart, 1941). 

8. Silica-sesquioxide determinations of the clay fraction: approximately 
0:5 gm. of ignited clay was fused with sodium carbonate (Robinson, 
1939), and the silica determined after a double evaporation with 
hydrochloric acid. Aluminium (Robertson, 1950) and iron (Scott, 1941) 
were determined colorimetrically in aliquots of the filtrate from the 
silica. : 

9. The trace element determinations were made spectrochemically according 
to the methods described by Mitchell (1948). 

10. The mineralogy of the clay fractions was determined by differential 
thermal analysis and X-ray diffraction. Differential thermal curves 
were determined according to methods described by Mitchell and 
Mackenzie (1959). Diffraction patterns of the soil clays were obtained 
on film with a Raymax 60 X-ray generator. 
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APPENDIX II 


Free Carbonate 


TABLE 11. BROWN CALCAREOUS SOILS 


Association Series Profile No. Horizon | %CO2 %CaCO3 
’ (Calculated) 
Fraserburgh Fraserburgh 1 Ay 2:91 6-62 
A2 3-99 9-07 
B2 3-66 8-32 
Cc 4-23 9-63 
Cc 4-79 10-88 
Fraserburgh Luffness 2 NS} 0-33 0-75 
B2(g) 0-12 0-27 
Ba(g) 1-41 3-21 
De) 0-38 0-87 
D(g) 0-20 0-46 
TABLE 12. BROWN FOREST SOIL 
Association Series Profile No. Horizon | “%CO2 %CaCO3 
(Calculated) 
Dreghorn Peffer 14 . 0-54 1-23 
B.(g) 1-50 3-42 
C(g) 1-52 3-46 
C(g) 2:76 6:28 
TABLE 13. BROWN FOREST SOIL WITH GLEYED B AND C 
Association Series Profile No. . | Horizon | %CO2 %CaCO, 
(Calculated) 
Whitsome Whitsome 57 Ss 1-57 3-57 
Cc 1-48 3-37 
Cc 1-56 3-55 
TABLE 14. SALTINGS 
Profile No. Horizon | %CO2 %CaCO3 
(Calculated) 
91 "Ay 0-60 1-36 
A28 0-64 1-45 
B28 0:24 0-55 
B3g 0-44 1-00 
Cg 2:77 6°30 
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APPENDIX. VI 


Plant Communities 


Tables of stands of vegetation occurring in Sheets 33 and 34 grouped 
according to communities and facies. 

The percentage presence of individual species in all the stands of the 
communities and facies, drawn from a wider area, are shown as values of 
k. Values over 80% are in heavier type and underlined to indicate the constant 
species (Class V). The constancy Class IV species (i.e. present in 61% to 80% 
of the stands) are indicated by the use of heavier type only. 

In the tables, the figures enclosed in square brackets—[ }—indicate that 
two or more species share the same cover value. 

The X enclosed in round brackets—{ )—indicates those species in the 
near vicinity of the quadrats which were considered to be part of the facies 
or community. 

Figures with an asterisk—*—indicate those species which occur on twigs, 
tree trunks, or boulders within the quadrats. 

The method of recording the trees and large shrubs differs from that 
used for the ground vegetation in woodland and this has been explained in 


the text. 


The following abbreviations for the sub-groups of the major soil groups 
have been used: 


BCS 
BFS 
‘BP 
GBP 
IP 
GP 
PP 
SG 
G 
PG 
HPt 
BPt 
RM 


follows: 


P 
PPH 
PH 
HP 


Brown Calcareous Soils 

Brown Forest:Soils of moderate base status 
Brown Forest Soils of low base status 
Brown Forest Soils with gleyed B and C horizons 
Iron Podzols 

Imperfectly drained Podzols 

Peaty Podzols 

Saline Gleys (Saltings) 

Non-Calcareous Gleys 

Peaty Gleys 

Hill Peat 

Basin Peat 

Raised Moss Peat 


Abbreviations used for drainage categories of the soils (Ellis, 1932) are as 


freely drained (phytomerphic) 

imperfectly drained (phivtomorphicahyiohvdromonshie) 
poorly drained (phytohydromorphic) 

very poorly drained (hydrophytomorphic) 


The nomenclature of the vascular plants is that of Clapham, Tutin and 
Warburg (1952), of mosses that of Richards and Wallace (1950), of liverworts 
that of Jones (1958), and of lichens that of Watson (1953). 
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The species are listed alphabetically in the following groups: 


—_ 3 
OOO YNAMAWN HE 


Trees 

Large shrubs 

Climbing shrubs 

Dwarf shrubs and tree seedlings 

Ferns, clubmosses and horsetails 

Grasses : 

Rushes, woodrushes, sedges and other members of Cyperaceae 
Dicotyledonous herbs and the remainder of the monocotyledons 
Mosses 

Liverworts 

Lichens 
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TABLE 22. WOODLAND WITH CIRRIPHYLLUM PILIFERUM, 
EURHYNCHIUM STRIATUM AND E. PRAELONGUM 


Geum urbanum facies Mercurialis perennis facies 
> 

Reference no. 6161 6136 6159 6155 6115 6176 § 
Altitude ft. 675 430 20 $ 375 350 300 8 2 
Aspect NIL SE. SW. 8 NIL Ww. S.. gS € 
Slope o rw ve 9 o 2 2 #% 8 
Cover— £ S » 
treesand shrubs % 60 80 85 g 90 40 #=90 «¢ 6S 
field %o 85 85 5 os 100 =100 > 5 3g 
ground ¥ 20 6 990 F <1 80 5 & 
Height— 3 8 = 
trees and shrubs ft. 70 35 60 « 90 =6100 80 & 8 
field ins. 6-9 6 8 ¢ 18 19 10 38 « 
Plot Area sq.m 4 2 8 & 1 4 2 g¢ 38 
Soil BFS. G. BCS | GBP. BFS. BFS. | ¢« 
Drainage P PH P M PPH P P v4 | 
Pp 53 5:2 71 70 54 53 WA 


6161 6136 6159 (a) 6155 6115 6176 (b) © 


Acer platanoides — — — 0 — = — 14 7 
A. pseudoplatanus 2 1 7 83 — —_ 8 43 (57 
Alnus glutinosa — — — 0 ~~ — — 14 14 
Betula pubescens — — — 17 — = — 14 (21 
B. verrucosa — — —_ 0 — —_ —_— 14 7 
Fagus sylvatica — — —_ 17 — — — 0 7 
Fraxinus excelsior 1 2 x 67 —_— 2 —— 43 57 
Larix decidua — — _ 17 — — — 0 7 
Pinus sylvestris — —_ —_ 33 —_ — 7 14 21 
Pinus sp. —_ — _— 0 — — — 14 7 
Populus italica — — — 0 — _— — 14 7 
Prunus avium _— 1 —_ 17 —_— — — 0 7 
Quercus petraea 4 _— — 17 —_— — — 0 7 
Q. petraea/robur 5 — — 17 — —_— _ Oo 14 
Q. robur —_— — —_ 33 — — x 29 29 
Sorbus aucuparia _ »4 — 17 — _ — 0 7 
Taxus baccata — — — i) — 2 — 14 7 
Ulmus glabra 6 8 7 83 9 7 7 43 57 
Corylus avellana — — oe 0 — — — 29 «21 
Crataegus monogyna —_— 1 — 17 x — — 14 14 
Rhododendron ponticum — _— — 17 — — — 0 7 
Salix caprea _ 1 — 17, — —_— — 8 7 
Sambucus nigra —_ — 7 33 —_— —_— 1 14 (21 
Acer platanoides 

seedlings _ —_ — 0 — —_ _— 14 7 
Acer pseudoplatanus 

seedlings _ 3 4 33 _ (xX) 2 29 «29 
Crataegus monogyna 

seedlings —_— —_ 17 a — _ 0 7 
Fagus sylvatica seedlings X — —_ 33 _— — —_ Oo 14 
Fraxinus excelsior 

seedlings _ 3 3 50 —_— »4 — 14 29 
Lonicera periclymenum — x — 33 — — — 0 14 
Rubus fruticosus —_ »4 1 67 — — —_— 0 29 
R. idaeus — — _ 17 — — 3 43 29 
Ulmus glabra seedlings — — »4 33 —_ — —_— 0 14 
Athyrium filix-femina — — — 50 — 1 —_— 14 36 
Blechnum spicant — — —_ 0 —_ —_ 0 7 
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6161 6136 6159 (@) 6155 6115 6176 “b) © 


Dryopteris austriaca — _ — 50 — x — 43 «450 

filix-mas .- — — _— 33 —_— ».4 4 43 43 
Pteridium aquilinum 2 —_— — 17 — 5 — 14 14 
Agrostis canina _— — _ 17 — —_— — 0 607 
Deschampsia caespitosa — —_ — 33 — —_ —_ 0 14 
Festuca gigantea — —_ — 0 — — _ 14 I 
Poa pratensis « — — —~ 17 — — — 0. 7 
P.  trivialis _— _ — 17 — — _ 0 7 
Allium ursinum —_ —_ _ 0 —_ 6 — 14 «14 
Anemone nemorosa — —_ —_ 17 — — — 14 (21 
Angelica sylvestris — eo — 17 - —- — o 7 
Asperula odorata 8 _ _ 17 — — —_ 0 7 
Cardamine sp. — —_ —~ 0 — _— —_— 14 7 
Chamaenerion 

angustifolium —_ — — 0 — ® — 14 7 

Chrysosplenium 
- oppositifolium — — _— 17 — — — 14 «14 
Circaea lutetiana — — — 33 _— — — oO 14 
Endymion nonscriptus — —_ —_— 17 ~ _ = 0 7 
Epilobium montanum —_— _ 17 —_ _— _ 14 14 
E, parviflorum _ 2 _— 17 —_ «o — 14 14 
Fragaria vesca — 4 — 33 — _— J 14 (21 
Galium aparine 4 (X) 1 67 ® — x 43 50 
Geranium robertianum 5 1 — 33 _— _— _ Oo 14 
Geum urbanum 2 5 3 100 — 2 — 43 64 
Glechoma hederacea — — 8 17 —_— — 1 14 14 
Melandrium rubrum — —_ — 17 — —_— —_ 0 7 
Mercurialis perennis —_ —_ —_— 17 10 10 8 100 57 
Moehringia trinervia — _ — 0 — _ xX 14 7 
Myosotis arvenis _— —_ 4 17 _— — —_ 0 7 
Oxalis acetosella 4 5 —_— 67 _— —_ — 0 36 
Potentilla sterilis 30° — 17 _ _ — 0 7 
Primula vulgaris _ —_ _— 0 -—_— US _ 0 7 
Ranunculus ficaria _— _ — 17 _ — _ 14 «14 
R. repens —_ —_ _ 0 —_ _— _ 14 7 
Sanicula europaea @,9) 7 — 33 — —_— _~ O 14 
Stachys sylvatica 2 —_ —_— 17 _ — — 0 7 
: Stellaria nemorum _— —_ — 17 — — —_ 0 7 
Urtica dioica . ® — — 33 m — 4 86 57 
Veronica chamaedrys —_ -—- — 17 _ —_ —_ 0 7 
Vv. montana 5 —_ —_ 33 — —_— —_ 0 14 
Viola odorata — —_ 4 17 _ — — 0 7 
V. _ riviniana — 1 —_— 33 _ — —_— Oo 21 
Amblystegium serpens — — —_ 0 »4 — 14 7 
Atrichum undulatum 2 eo — 67 —- — = 0 29 
Brachythecium \ 

Tutabulum 2 _— x $3 — 1 57. 72 
Cirriphyllum piliferum x 3 3 83 — 3 3 86 86 
Eurhynchium 

praelongum 5 4 5 100 — . 6 4 86 93 
Eurhynchium striatum 4 7 9 100 4 6 x 71) =86 
E. swartzii — —_— — 0 2 — —_ 43 21 
Fissidens bryoides 1 1 —_— 33 —_— —_ ~~ 0 14 
F. taxifolius — —_— — .33 . x 3 _— 43 36 
Fissidens sp. —_ —_ — 0 _ —_— — 14 14 
Homaliatrichomanoides -~— _— 1 17 _ —_— — 0 7 
Isothecium myosuroides — — _ 0 —_ _ — 14 7 
Mnium hornum _ — — 0 _ —_ —_ 14. «14 
M. punctatum xX —_ —_ 17 —_— _— _ Oo 14 
M. undulatum x 4 — 67 _— 4 2 86 79 
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6161 6136 6159 (a) 6155 6115 6176 (b) ©) 


Plagiothecium 

denticulatum _ — _ 0 _— _ _— 0 7 
Polytrichum gracile — — _ 17 _ 0 7 
Rhytidiadelphus loreus —_— —_ _ 17 _ — —_ 0 7 
Rhytidiadelphus * ‘ 

triquetrus —_ — —_ 17 —_ —_ —_ 0 7 
Thuidium tamariscinum — _ —_ 33 _— _ —_ 43 43 
Chiloscyphus polyanthos 3 —_ —_ 17 _— _ _ 0 7 
Lophocolea bidentata — _ _ 0 —_ 3 _— 14 7 
L. cuspidata x —_— _ 17 _ —_ — 14 21 
L. heterophylla -— —_— _ 0 —_ —_— _— 14 7 
Pellia epiphylla —_ _— _— 0 _— —_ _— 0 7 
Plagiochila asplenioides — —_— _— 17 —_ 2 _— 43 14 
Hypogymnia physodes —_ — —_ 17 — — _ Oo 14 
Number of Species 27 27 18 77 10 21 19 56 102 
Average — _ _ 25 —_— — —_ 17. (21 
Number of Stands —_ — _— 6 _ — _ 7 14 
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TABLE 24 


WOODLAND WITH 


WOODLAND WITH 


VACCINIUM MYRTILLUS CALLUNA VULGARIS 
Species-poor ‘facies AND POLYTRICHUM 
COMMUNE | 
> 2 
Reference no. 6177 6142 6174 g 6179 6173 6180 ‘sg 
Altitude ft. 460 675 4400 |, g (550 325 S50 & 
Aspect Ww. Ss. NIL & g¢ NIL SE. NIL & 
Slope 2 1° 0 gf 8 o Pr Oo 8 
Cover— o o o 
trees and shrubs % 10 50 6 Ss $$ 10 30 40 #$ 
. field % 100 80 3 4 a1 90 100 5 a=! 
ground % 10 40 80 a s 60 5 95. § 
Height— 5 5 
trees and shrubs ft. 35 15 35 8 g 15 3-7 20 Q 
field _ ins. 10 5-6 1 q q - 24 16 8 =| 
Plot Area sq. m 1 8 2 8 8 1 8 1 3 
Soil, GP. BP. GP £ £ G. GPR G §£ 
Drainage PPH P PPH | {| PH PPH PH | 
p 40 4-1 3-9 wee 4-1 3-7 4:2 ¥ 
6177 6142 6174 (a) (b) 6179 6173 6180 (c) 
Abies sp. — — _ 0 7 —_— = _— 0 
Acer pseudoplatanus _— — — 11 7 — —_ — 0 
Betula pubescens - —- — 22 «27 5 1 7 80 
B. pubescens/ 
verrucosa _— — — 0 7 — — — 0 
B. verrucosa 5 _— 2 44 (27 —_ 6 —_ 40 
Larix decidua - =—- — 13 -- —- = 0 
Picea sitchensis —_ — 4 1] 7 —_ —_— _— 0 
Pinus sylvestris _- — 8 22 +20 —_— — — 20 
Quercus petraea _ 8 — 11 7 —_ —_— — 0 
Q. petraea/robur - — — 33 47 —- —- =— 0 
Q. robur — _ — 0 7 — _ —_ 0 
Sorbus aucuparia _- — Xx 22 «13 - -—- =- 0 
Salix atrocinerea _ —_ — 0 0 _— x _ 20 
Abies sp. seedlings ~o —- — i 7 eS ey 0 
Betula pubescens 
seedlings xX x ~~ 44 27 4 — —_ 40: 
Calluna vulgaris 3 1 — 56 53 8 10 x 100 
Erica cinerea (Xx) 1 xX (33 20 —_— —_ — 0: 
E.  tetralix _ — —_ li 7 1 2 2 80 
Fagus sylvatica seedlings — _ — M1 7 — —_— —_ 0 
Picea abies seedlings — _ — 1] 7 _— —_— — 0- 
Quercus petraea 
seedlings _ 1 —_ Bl 7 —_ —_ — 0 
Q. petraea/robur 
seedlings ~ — — 11 13 —_— — _ 0 
Rubus idaeus _ _— — 0 0 — _— — 20 
Sorbus aucuparia 
seedlings me — —_ 33 33 —_— —_ —_ 0 
Vaccinium myrtillus 10 8 3 100 100 - — — 20 
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6177 6142 6174 (a) (b) 6179 6173 6180 (c) 


Blechnum spicant - —- — 22 20 a, te US 0 
Dryopteris austriaca —_ — x 33-27 - — — 20 
D. borreri —_ — _— 11 7 — — _— 0 
Lycopodium clavatum _— _ _ 0 7 — - — 0 
Pteridium aquilinum — — _— 0 7 — —_ _ 0 
Agrostis canina var. P 

arida ~ — —_ 110 (27 —_ > 4 — 20 
A. tenuis — — — 11 7 — — — 0 
Anthoxanthum 

odoratum _— 1 _— 22 27 —_ —_— _— 0 
Deschampsia flexuosa 3 6 —_— 89 938 —_ —_ 3 60 
Festuca ovina —~ 2 2 56 40 _— — 2 20 
F, rubra — — _ 11 7 _ _ —_— 0 
Holcus mollis _— _— _— 0 7 — _— _ 20 
Molinia caerulea _ — — 0 0 5 — — 20 
Poa pratensis — — —_— 0 7 — —_ —_ 0 
Carex binervis — _ — 0 0 — —_ — 20 
Cc. pilulifera — — — 11 «13 — —_ — 20 
Carex spp. — _— —_ 11 7 —_ 3 _ 20 
Luzula multiflora — _— _ 0. 13 — xX —_ 20 
L. pilosa 1 x _— 44 60 _— _ _— 0 
Juncus conglomeratus — — — 0 0 (X) 2 — 40 
J. effusus — — — 0 0 — — _— 20 
J. squarrosus —_ _ _ 0 0 — 2 _~ 20 
Campanula rotundifolia — © — — 0 7 —_ — _— 0 
Chamaenerion ; 

angustifolium — —_ — 0 0 — _— —_ 20 
Galium hercynicum = — — _ 22 40 —_— — 1 40 
Goodyera repens — — 2 11 7 — _— —_ 0 
Hypericum pulchrum — — —_— 0 7 — — _— 0 
Lathyrus montanus _ —_— _— il 7 —_— — — 0 
Melampyrum pratense — _ _— 11 7 _—- fe — 0 
Oxalis acetosella —- — — 0 40 —_ —_— = 0 
Potentilla erecta — —_ _ 22 27 — 1 3 40 
Teucrium scorodonia —_ 2 —_ 11 7 — — — 0 
Trientalis europaea — —_— _— 22 20 _ —_ _ 0 
Viola riviniana —_— — _ 11 «13 — _— — 0 
Aulacomnium palustre — — —_ 0 0 _ —_— —_ 20 
Campylopus flexuosus _— —_ —_— 0 7 —_ x — 20 
Dicranella heteromalla —- — — Ui 7 SS SS 0 
Dicranum majus _ 2 — 11, (27 —_— —_ —_ 0 
D. scoparium — 5 2 56 60 . 1 J — 60 
Eurhynchium 

praelongum —_ _— _— 0 7 _— _ — 0 
Hylocomium splendens 3 _ 5 67 «67 6 — 3 80 
Hypnum cupressiforme 

var. ericetorum x 4 3 89 93 1 3 _— 80 
Mnium hornum _ _ _— 11 20 —_ _— — 0 
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6177 6142 6174 (a) (b) 6179 6173 6180 (c) 

Plagiothecium 

undulatum — —_ —_ 33 40 — — — 20 
Pleurozium schreberi 8 5 89 98 2 — 4 80 
Polytrichum commune — — — 0 7 (X) XxX 9 100 
P. formosum —_ —_ ~ 11 (27 — —_— —_ 0 
P. gracile _— — 11 20 — _— —_ 0 
Pseudoscleropodium 

purum : —_— —_ — 33. (27 x — — 40 
Rhytidiadelphus loreu: 2 _ — 22 «33 —_ _ — 20 
R. squarrosus _ 2 — 44 40 2 —_ _ 20 
R. triquetrus 4 — 7 22 20 — — 4 20 
Sphagnum nemoreum — —_ — 0 On — a —_ 20 
Thuidium tamariscinum = — —_ — 0 7 — — —_ 0: 
Calypogeia trichomanis — — — ll 7 — xX _ 20 
Cephalozia bicuspidata — _ —_ 11 7 _— — —_ 0 
Cephaloziella hampeana — —_ — 0 0 >< — — 20 
Cc. starkei _ — — 0 0 — x — 20 
Lophocolea bidentata 3 — 5 44 «60 6 _ 2 60 
L. cuspidata —_ _ _ 0 0 _— 3 —_ 20 
L. heterophylla — —_ —_ 0 7 — —_ _ 0 
Nowellia curvifolia — — — 11 7 — —_— — 0 
Ptilidium ciliare — — — 0) 7 — — — 0 
Cladonia cornuta — — — 0 7 a — — 0 
C. digitata — —_ — 11 7 as — — 0 
Cc. fimbriata — _— ~: 0 0 — — — 20 
Cc. Ppityrea _— —_ —_ 11 7 _— — — 0 
Cc. pyxidata _ oe — 0 7 — —_ - 0 
Cladonia spp. —_— 1 1 22 «13 — — —_ 0 
Hypogymnia physodes —- — — 56 60 3 — *1 60° 
Platysma glaucum —_— — — 22 27 s, = —_ — 0 
Usnea spp. — —_ — 0 13 — — —_ 0 
Number of Species 16 18 16 63 = 83 16 17 13 45 
Average — _~ _ 17. 19 —_— — —_ 16 
Number of Stands — _ —_ 9 15 — —_ — 5 
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TABLE 25 
WOODLAND WOODLAND 
JUNCUS ACUTIFLORUS WITH WITH 
PASTURE JUNCUS DESCHAMP- 
ACUTIFLORUS SIA 

CAESPITOSA 
2 > = 
Reference no. . 6192 6167 6196 g 6187 =| 6181 EI 
Altitude ft. 925 850 975 & 600 & 925. & 
Aspect WNW.NNW. E. € NIL & NW. E 
Slope 3° 6° 1° 8 o° 8 2° is 
Cover— 2 ry 2 
trees and shrubs 4 - — — s 50 $s 50 s 
fiel % (100 100 100 g 90 & 95 s 
ground % 45 — s 40 $ 5.6 6s 
Height— = = Es 
trees and shrubs ft. — _— — g 30 35g 
field ins. 8-18 0 15 r= 22 8 36g 
Plot Area sm 4 4 i g 2 § 1 3 
Soil G G G & BPt. a GBP. £ 
Drainage PH HP PH j —_ | PPH | 
pH 54 57 58 Mw 5°5 M 49 
6192 6167 6196 (a) 6187 (b) 6181 (c) 
Alnus glutinosa —_ — —_ 0 —_ 25 — 43 
Betula pubescens _ — — 0 [7] 75 5 57 
B. pubescens/verrucosa .— —_— —_ 0 _ 6 _ 14 
B. verrucosa _ —_ — 0 {7] 50 _— 43 
Fraxinus excelsior —_— —_— — 0 _— 0 —_— 29 
Larix eurolepis _ —_ _— 0 —_ 0 7 14 
Picea abies _ —_— —_— 0 —_— 0 — 14 
Pinus sylvestris - — — 0 —_ 0 —_ 14 
Quercus petraea/robur _-> — — 0 _ 0 —_ 14 
Salix atrocinerea —_ _— —_ 0 4 100 _ 0 
Betula seedlings - — — 0 —_ 50 —_— 14 
Fraxinus excelsior seedlings — —_ —_— 0 _ 25 —_ 29 
Quercus robur seedlings - _—- 0 — 0 _— 14 
Rubus fruticosus —_ —_ _—. 0 —_— 0 — 43 
R. idaeus —_ — —_— 0 _— 0 ( 57 
Athyrium filix-femina _— — — 0 _ 25 () 71 
Dryopteris austriaca — — — 0 — 0 8 1 
D. borreri - -—- — 0 — 0 — 29 
D. filix-mas —_— _ —_ 0 _— 0 «c& 29 
D. spinulosa - — — 0 —_— 0 _— 29 
Equisetum fluviatile _— —_ — 0 4 25 _— 0 
Agrostis canina _ —_ 5 57 — 0 —_— 14 
A. canina var. canina 4 —_ _— 29 3 100 — 29 
A. tenuis _ 3 2 43 — 25 14 
Anthoxanthum odoratum 5 5 5 100 oe 6 _ 0 
Briza media 1 _ & 29 — 0 — 0 
Cynosurus cristatus 5 —_ 1 29 — 0 — 0 
Deschampsia caespitosa 1 4 1 100 — 0 4 100 
Festuca ovina _— — 14 —_ 0 — 0 
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6192 6167 6196 - (a) 6187 = (b) 6181 (c) 


Festuca pratensis. 2 _ ».¢ 29 - _ 0 — 0 
F, rubra 5 5 5 100 — 25 —_ 0 
Hoicus lanatus 4 5 4 100 4 100 = (57 
H. mollis _- — 4 14 _— 50 _— 29 
Molinia caerulea _— _ —_— 29 —_ 0 —_ 0 
Nardus stricta 2 —_ —_ 57 — 0 —_ 0 
Poa pratensis 1 2 2 71 _ 0 _ 0 
P. trivialis 4 4 2 57 — 50 _ 86 
Sieglingia decumbens —_ —_ —_— 14 —_ 0 _ 0 
Carex echinata _- — — 0 —- 25 —_ 0 
Cc. flacca _ _— — 14 —_— 25 _— 0 
‘Cc.  ovalis - -—- — 4 ~ 0 — i) 
C. _ pallescens - _ — 0 — 25 —_ 0 
C. panicea 3 -_- - 29 —_ 0 —_ 0 
Cc. pilulifera _ _ — . 14 _— 0 _ 0 
Cc. pulicaris 4 — — 29 —_— 0 _ 0 
Carex spp. _ _ i 29 — 0 —_ 0 
Juncus acutifiorus 7 9 7 100 8 . 100 _ 0 
J. conglomeratus ® — _ 57 _— 75 _ 14 
J. effusus _-_ _—_>_ — 0 — 25 _ 0 
J. squarrosus _ — —_ 14 —_ 0 —_— 0 
Luzula multifiora 2 x x 86 — 0 —_ 0 
Achillea ptarmica —_ ~~ —_ 29 0 — 0 
Ajuga reptans _ - — 0 — _ 29 
Anemone nemorosa — —_ _— 0 —_— 15 —_ 0 
Angelica sylvestris —_ _— _ 0 3 25 ~ 0 
Cardamine pratensis —_ 1 _— 14 — 0 — 0 
Cardamine spp. x _— xX 29 —_ 25 —_— 14 
Cerastium vulgatum 1 — &® 4 —_ 0 —_ 0 
Cirsium arvense _ _ 1 14 —_ 0 —_ 0 
Cc. palustre 1 (Xx) 1 86 3 50 _ 29 
Digitalis purpurea _ — — 0 — 0 _ 14 
Epilobium palustre x°o— — 29 2 100 — 0 
Euphrasia sp. —_ _ xX 14 _ 0 _ 0. 
Filipendula ulmaria — —_— & 14 — 0 —_ 0 
Fragaria vesca _ _ —_ 0 —_— 0 — 14 
Galium hercynicum _ — _ 29 —_ 0 — 0 
G. palustre x —_— xX 29 _ 15 _ 14 
G. uliginosum 1 — —_— 29 5 50 _ 0 
Lathyrus pratensis 3 3 ~~ 29 _ 0 _ 0 
Leontodon autumnalis 2 — — 29 — 0 —_ 0 
Lotus corniculatus 2 _ — 14 — 0 _ 0 
L. — uliginosus _— _ _— 29 — 0 —_ 0 
Lysimachia nemorum _— _ —_ 0 —_ 50 _— 0 
Orchis sp. —_ — _— 14 — 0 — 0 
Oxalis acetosella _ —_ _— 0 _ 50 7 71 
Pedicularis sylvatica, _ — — 14 — 0 _ 0 
Plantago lanceolata »4 — _ 29 0 _ 0 
Potentilla erecta 3 4 xX 100 3 100 _ 14 
- — — 14 —_ 0 _— 14 


Prunella vulgaris . 
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6192 6167 6196 (a) 6187 (b) 6181 (c) 
Ranunculus acris 1 1 2 86 — 25 _ 0 
R. repens x 1 2 43 — 25 — 29 
Rumex acetosa m™ 4 1 57 1 25 — 14 
R. obtusifolius — — _ 0 — 0 —_ 14 
Scrophularia nodosa _ — = 0 _— 0 — 14 
Senecio jacobaea — —_ 0 — 0 — 14 
Stellaria alsine _ —_ —_ 0 _ 25 — 14 
Succisa pratensis - -> = 14 — 0 _ 0 
Taraxacum paludosum — — _ 14 —~ 0 _ 14 
Taraxacum sp. 2 _— — 14 — 0 —_— 0 
Trientalis europaea — — _— 0 _— 50 — 0 
Trifolium repens 4 3 3 57 — 0 — 0 
‘ Urtica dioica _ — mre 1) _— 0 — 14 
. Valeriana officinalis _-_ — — 0 3 25 —. 0 
Veronica chamaedrys x _— — 14 _— 0 — 43 
Viola palustris — — — 29 _ 0 _ 29 
V. _ riviniana _— — — 0 ~— 0 4 86 
Acrocladium cuspidatum 5 — — 29 — 0 — O- 
Atrichum undulatum -_- — —_ 0 — 0 _ 29 
Brachythecium rutabulum _ — — 14 4 100 — 29 
Climacium dendroides 5 —- — . 14 — 0 _ 0. 
Eurhynchium praelongum —_ 2 1 1 4 100 — 86 
Hylocomium splendens 2 — — 29 — 25 — 0 
Hypnum cupressiforme —_ —_ —_— 14 — 0 _— 14 
Mnium hornum — _— _— 0 — 25 — 14. 
M. undulatum 1] — 71 2 15 71 
Plagiothecium denticulatum — — 0 — 0 14 
iP; sylvaticum _— _ — 0 — 0 —_ 14 
P; undulatum —_ — — 0 — 0 1 14 
Pleurozium schreberi _ _ — 14 — 0 — 0 
Polytrichum commune _ _— —_ 14 — 25 —_ 0 
Pseudoscleropodium purum 3 — _ 57 3 25 2 29 
Rhytidiadelphus squarrosus 4 1 4 100 2 100 - 2 43 
R. : triquetrus — —_ — 0 — 0 _— 14 
Sphagnum palustre — — — 0 —_ 25 —_— 0 
Ss. squarrosum —_— _— —_— 0 —_— 50 —_— 0 
Thuidium tamariscinum —_ — — 29 x 15 1 86 
Chiloscyphus polyanthos _— — — 0 —_— 25 _ 
Lophocolea bidentata 3 _ _— 71 4 75 2 86 
Pellia neesiana — —_ —_ 0 — 50 —_ 0 
P.  epiphylia - —- — 0 — 25 — 0 
Pellia sp. —_— — _— 0 0 — 29 
Hypogymnia physodes — — —_— 0 —_ 25 *2 43 
Parmelia sulcata —_ _— —_— 0 — 25 —_ 0 
Platysma glaucum — _ — —_— 0 — 0 — 14 
Number of Species 40 20 29 70 22 56 18 64 
Average _ —_— —_— 27 — 28 _ 2i 
Number of Stands _ — _— 7 _ 4 —_ 7 
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APPENDIX VI (cont.) 
Soil Sub-groups and Plant Communities 


Table of stands of the plant communities and facies which occur on the 
different soil sub-groups, showing major site characteristics. 

The following abbreviations for the communities and facies have been 
used: . 


wi Woodland with Cirriphyllum piliferum, Eurhynchium striatum, 
and E. praelongum 

Wila Geum urbanum facies 

Wl1b = Mercurialis perennis facies 

Ww2 Woodland with Endymion nonscriptus 

W3 Woodland with Dryopteris and Rubus 

Ww4 Woodland with Holcus mollis, Anthoxanthum odoratum and 
Festuca rubra 

W5 Woodland with Holcus mollis, Oxalis acetosella and Dryopteris 
austriaca 

W5a = Endymion nonscriptus facies 

W5b___ Lonicera periclymenum facies 

W5c Coniferous plantation facies 

“W6 Woodland with Vaccinium myrtillus 

W6a Oxalis acetosella facies 

W6b __—_— Species-poor facies 

Ww7 Woodland with Calluna vulgaris and Polytrichum commune 

Ws Woodland with Deschampsia caespitosa 

Ww9 Woodland with Juncus acutiflorus 

Pl Agrostis-Festuca basic grassland 

p2 Agrostis-Festuca acid grassland y 

P2a Trifolium repens-Lotus corniculatus facies 

P2b Species-poor facies 

P3 Nardus grassland 

P3a Luzula campestris facies 

P3b Luzula multifiora facies 

P4 Molinia grassland 

P5 Juncus acutifiorus pasture 

M1 Dry Calluna moor 

Mla Main facies 

Mlb __ Erica cinerea facies 

Mic  Nardus stricta facies 

Mid = Lathyrus montanus facies 

M2 Wet Calluna moor \ 

M2a_ — Cladonia facies 

M2b = Molinia caerulea facies 


' 
I 


TABLE 30 
| 
VEGETATION COMMUNITIES AND FACIES, SOIL SUB-GROUPS, AND MAJOR SITE CHARACTERISTICS 


Reference no. 

Altitude 

Aspect 

Slope 

Drainage 

pH 

Vegetation 

Base Saturation Surface 
B horizon 
C horizon 


Reference no. 

Altitude 

Aspect 

Slope 

Drainage 

pH 

Vegetation 

Base Saturation Surface 
B horizon 
C horizon 


Reference no. 

Altitude 

Aspect 

Slope 

Drainage 

pH 

Vegetation 

Base Saturation Surface 
B horizon 
C horizon 


Brown Calcareous Soils 


Brown Forest Soils with gleyed 
B and C horizons 

6155 | 6143 6144) 618 | 6181 
375 ; 325 325 | 330] 925 
NIL | SW. NE. S. | NW. 
0° 1° 1° 2° 2° 
PPH | PPH PPH | PPH ; PPH 
70! 45 46) 45] 4-9 
Wib | W3 W3 | WSb/| W8 
100 | 30:3. 29-5 | 38-1 | 16-0 
100 | 42:0 33-7 1:9 | 36-9 
100 | 81-3 48-7 8-0 | 79-1 


6136 | 619 6116 6117 | 6179 
430 | 330 350 350] 550 
SE. |} W. NIL NIL} NIL. 
1° 4 0° 0° o° 
PH | PH PH PH | PH 
52) 44 43 3:8 4:1 
Wia | W5b WSb WSb| W7 
55:0 | 26:7 26:8 12-9 | .18-6 
47-6 86 43 42 3:6 
36-4; 78:1 3:8 20-4 _— 


Brown Forest Soils of moderate base status 


6161 
675 


6176 


6183 6158 
1100 1450 
E. NE. 
17° 12° 
P P 
42 3:5 
Mla Mla 
20:8 33-0 
77 #19 
08 — 


6192 6167 
925 850 


617 
150 
W. 
10° 


6186 
900 


3-1 


6196 
975 


P(PH) P(PH)P(PH) 
6 39 36 3-6 


6138 

400 30 
SE. NW. 
3° 1° 


6131 6152 6132 
1250 775 1250 
NE. NE. NE. 


° ° Wt) 


11-4 
1:8 


13-1 69 


6129 612 
1050 1050 
NE. SE. 
) a. 
PH PH 
4:3 43 
P3b- -P3b 
13-9 4:2 
63 2-7 
239 7:5 


6124 6123 | 6164 
650 600| 425 
S. NE. Ss. 

2° 4° 1° 
P P_ |P(PH) 
43 4-7 3-4 
W3 W3 | W4 
TT 244 | 66-4 
8-5 . 
8-2 


Imperfectly drained 
Podzols 


Brown roa Soils of low base status 


6118 


Peaty Gleys 

6184 6195 6185 | 6130 | 6111 
685 975 900 | 1050 | 1080 

SE. NILE. NE. NIL 

2° 0° 3° 3° 0° 

PH HP’ HP PH |PH/HP 
39 3:7 3:7 3-4 3-6 

M2b M2b M2b! M3 | M4a 
93° 12:3 66] 11:7) 7:6 
29 13:2 12:9} 11-4] 86 
7:7 41-8 34-4] 25-3 9-5 


6162 
325 
S. 
6° 

P 
41 
W5b 
15-2 
2:4 


6142 | 6113 


675 900 

Ss. Ss. 

15° 33° 

P P 

4-1 Sl 
W6b | P2a 
21:3 


5:8 


6165 
900 


6172 6166 
1250 900 
NIL N. 
oe 15° 

P Pp 
3:7 3-7 
Mib Mid 
14-0 
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M3 Upland Calluna-Eriophorum vaginatum moor 

M4 Calluna-Eriophorum vaginatum-Trichophorum bog 
M4a Dry Calluna-dominant facies 

M4b ss Deschampsia flexuosa facies 

M4c = Central Narthecium ossifragum facies 


$1 Foreshore vegetation 

82 Mobile dunes vegetation 
83 Fixed dunes vegetation 
S4 Dune pasture vegetation 


85 Salt marsh vegetation 
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APPENDIX VII 
Methods and Definitions 


The primary aim of a soil survey is to identify and describe soils and to 
record their distribution on a map. In the field soils are identified on the 
basis of their morphology, that is by a comparative study of their appearance. 
The features considered are colour, texture, structure, consistence, organic 
matter, roots, wetness, stoniness, lithology of the parent material, mottling 
and thickness of horizons. These characteristics are examined in profiles 
exposed in small pits dug at frequent intervals. Although each profile has an 
individual identity, some are so alike that they can be placed into the same 
primary category. The primary category for mapping is the soil series, which 
comprises soils with similar type and arrangement of horizons developed on 
similar parent material. 

Identification of a soil series is made by reference to a number of established 
characteristics and it is necessary to know the acceptable range of character- 
istics for each series. Boundaries between series are not always sharp, and, 
although typical profiles show them to have widely differing morphological 
characters, two series occurring together in the field may merge over a 
considerable distance. An appreciation of the relationship between soil 
profile characters and topography and vegetation assists in delineating 
boundaries between series. 


CARTOGRAPHIC METHODS | , 

The soil series is the primary mapping unit and it is also the primary unit 
of classification; its place in classification is discussed in Chapter IV. In 
order to relate them to their environment, and particularly to geology, soil 
series are grouped into a larger unit, the soil association. A soil association 
comprises series developed on parent materials derived from similar rocks 
but varying in profile morphology, mainly because of differences in hydrologic 
conditions. The usefulness of the association is in grouping together series 
which occur in a related pattern in a landscape; it is a flexible unit and can 
be modified to suit the needs of a particular area. 

The Soil Survey of Scotland uses field maps with a scale of 1 : 25,000 
(about 2} inches to 1 mile), reduced to a scale of 1 : 63,360 (1 inch to 1 mile) 
for publication. Ona scale of 1 inch to 1 mile the minimum size of area which 
can be delineated is about 5 acres. Therefore on the published maps any 
uniformly coloured area may contain within it an area less than 5 acres in 
extent of some other series. Any area where this happens repeatedly is 
mapped as a soil complex. 


DESCRIPTION OF SOIL PROFILES 


During the survey of an area, sites typical of each soil series are selected 
and profile pits dug. The depth varies, but is commonly about 4 feet. Each 
profile is described in standard terms which are defined later in the chapter. 

A soil profile is described by firstly noting certain features of the site and 
then giving the general characteristics of the profile, followed by a description 
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of each constituent horizon. It is usual to designate each horizon by a symbol, 
the same symbol representing corresponding horizons in any profile of a series 
or major soil group: it should be noted however, that the same symbol does 
not necessarily have the same significance in different major soil groups. 


LABORATORY INVESTIGATIONS 

A sample is taken from each soil horizon and subjected to a routine 
physico-chemical examination at the Macaulay Institute for Soil Research. 
The analyses carried out are shown in Appendix I. 

Selected profiles are further analysed by mineralogical, differential thermal, 
spectrochemical and X-ray methods. 


DEFINITION OF STANDARD TERMS 

When describing a soil profile standard terms are used for certain 
characteristics, either of site or of the profile itself. These terms are listed and 
defined below. First to be dealt with are the characteristics of site, namely, 
Relief and Slope, Aspect, Altitude and Vegetation; for the last three of these 
no definitions are given as the terms are self-explanatory. Drainage Class 
and Horizon Nomenclature concern the profile as a whole, and the standard 
terms are defined under these headings. Finally there are the properties 
relating to the horizons, and standard terms are given for Colour, Texture, 
Structure, Consistence, Induration, Organic Matter Content, Stoniness, 
Mottling and Horizon Boundaries. 


Relief and Slope Classes 

The soil map shows relief by means of contours at 50-foot intervals. In 
addition it is usual to give a description of the area in terms of land form 
units. It is also useful to relate soil series to slope and this is facilitated by the 
single slope classes given below which are those used by the U.S. Soil Survey 
(U.S. Dept. Agric., 1951). The angle or degree of slope has to be con- 
sidered in relation to the length of slope and to the frequency of undulation. 
Within a given horizontal distance high-frequency relief has shorter slopes 
and more undulations than low-frequency relief. * 


Class A Single Slope Class Relief Class 

Limits 

Lower 0 per cent (0°) Name :—level Depressional to flat 

Upper 1-3 per cent (4-14°) Very gently undulating 

Class B 

Limits 

Lower 1-3 per cent (4-14°) Name:—gentle Gently rolling slopes of 
low frequency 

Upper 5-8 per cent (3-44°) Undulating slopes of 


higher frequency 


Appendix VII 291 


Class C 
Limits 
Lower 5-8 per cent (3-44°) Name:—moderate Rolling slopes of low 
frequency 
Upper 10-16 per cent (6-9°) Strongly undulating 
slopes of high 
frequency 
Moundy slopes of very 
high frequency 
Class D 
Limits 
Lower 10-16 per cent (6-9°) Name:—moderately Strongly rolling to hilly 
steep 
Upper 20-30 per cent 
(12-17°) 
Class E 
Limits 
Lower 20-30 per cent 
(12-17°) Name:—steep Hilly 
Upper 45-65 per cent 
(24-33°) 
Class F 
Limits 
Lower 45-65 per cent 
(24-33°) Name:—very steep 
Upper none 


Horizon Nomenclature 

Typical soil horizons can be readily compared and contrasted if a symbol 
is assigned to each one. The symbols normally used are L, F, H, A, 8, B, C 
and D. General definitions of the layers, or horizons, to which these symbols 
are assigned are given first, followed by more precise definitions suitable for 
each major soil group represented in the particular area. 

The L, F and H layers are subdivisions of the organic matter lying on the 
surface of the solum. 

L—a superficial layer of relatively undecomposed plant litter generally of 

the preceding year. 

F—a superficial layer of partially decomposed litter with recognizable 

plant remains. 

H—a superficial layer of decomposed organic matter with few or no 

recognizable plant remains. 

The A horizon is the upper mineral part of the solum. It is the horizon of 
maximum biological activity and the horizon most subject to the direct 
influence of climate, plants and animals. 

The S horizon is the surface horizon of a cultivated soil. 
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The B horizon is the lower part of the solum lying between A and C 
horizons. It is characterized either by a relatively high content of sesqui- 
oxides or clay or by a more or less blocky or prismatic structure. Quite 
often there are accessory characteristics such as a bright colour. 

The C horizon is the parent material from which the soil has been 
developed. 

The D horizon is the rock from which the C horizon has been formed, or a 
stratum of material not related to the C horizon. 


HORIZON NOMENCLATURE OF THE MAJOR SOIL SUB-GROUPS 
Brown Calcareous Soil 


L undecomposed plant litter. 

A mixed mineral and organic layer; humus mull or undifferentiated. 
B brighter colour than A or C horizons. 

Cc the relatively unweathered parent material. 


Brown Forest Soil - ; 

L undecomposed plant litter. 

F partially decomposed plant litter. 

H trace of decomposed organic matter—may be absent. 

A brown colour with medium organic matter, moder type; crumb 

; structure. No differentiation into A; or A:. 

B, brighter brown colour than the A horizon. A relative enrichment 
of free sesquioxides. 

B; less bright than the B, horizon and nearer to the colour of the parent 
material. May show some degree of induration. 


Cc the relatively unweathered parent material. 
Brown Forest Soil with Gleyed B and C Horizons 
L undecomposed plant litter. 
“F partially decomposed litter. 
H trace of decomposed organic matter. 
A mixed mineral and organic layer, moder type. No differentiation. 


B,(g) well-defined blocky or prismatic structure. Horizon of maximum 

' gleying, mottles within and sometimes on peds. May have greater 
clay content than A or C horizons. 

B,(g) less well-defined blocky or prismatic structure. Mottling within and 

sometimes on peds. 
C(g) _ structure usually massive, less mottled than B horizons. 
There is little difference in colour between the A, B and C horizons. 
When a horizon has a slight to moderate amount of gleying its symbol 
is modified by adding (2), for ae ae B,(g). 


Iron Podzol 
L undecomposed plant litter. 
F partially decomposed litter. 


H decomposed organic matter—dark prewe or black raw humus, 
usually < 4 inches thick. 
Ay the uppermost mineral layer, dark ionic organic matter mixed 


with mineral matter, relatively rich in silica. 
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Az 


B, 
B; 


Cc 


a layer immediately below A, containing less organic matter, grey or 
grey-brown in colour and rich in silica. 


brighter than A or C horizon. Relative enrichment of sesquioxides. 
less bright than B,. Shows some relative enrichment of free 
sesquioxides and may be indurated. 

the relatively unweathered parent material. 


Peaty Podzol (with iron pan) 


H 
Ay 


By 


Bs 
Cc 


, 


undecomposed plant litter. 

partially decomposed litter. 

decomposed organic matter—dark brown or black raw humus, 
usually > 2 inches thick. 

the uppermost mineral layer, dark-coloured organic matter mixed 
with mineral matter relatively rich in silica. 

a layer immediately below the A, which is low in organic matter, 
pale grey in colour and rich in silica. May show signs of gleying: 
it is designated either A,(g) when gleying is slight or A,g when 
gleying is strong. A concentration of roots may be present at the 
bottom of this layer and they may be partially decomposed. 

a thin iron pan about % inch thick. Maximum enrichment of 
sesquioxides. May be continuous and impermeable to water and 
impenetrable to roots, giving a strong tendency for gleying and for 
roots to concentrate immediately above in the A,. 

brighter than the A or C horizons. Relative enrichment of free 


* sesquioxides. 


less bright than. B,. Shows some relative ‘enrichment of free 
sesquioxides and may show some degree of induration. 
the relatively unweathered parent material. 


Non-calcareous Gley 


L 
F 
H 
Aig 
A2g 
Bog 
B3g 


Cg 


undecomposed plant litter. 

partially decomposed litter. 

trace of decomposed organic matter—often absent. 

mixed mineral-organic layer. Some ochreous mottling associated 
with roots. Weak structure. 

pale-coloured mineral layer, low in organic matter. Structure weak. 
May be some ochreous mottling. 

well-defined blocky or prismatic structure. Peds coated with grey; 
ochreous and grey mottles within. 

less well-defined blocky or prismatic structure. Peds coated with 
grey; ochreous and grey mottles within. 

original colour of parent material more apparent. Structure more 
massive, although peds may still have grey coatings and ochreous 
and grey mottles within. 


When a horizon has strong gleying its symbol is modified by adding g, 
for example A,¢g. 


Calcareous Gley 


L 
F 


undecomposed plant litter. 
partially decomposed litter. 


294 Soils round Haddington, Eyemouth, etc. 


H trace of decomposed organic matter—normally absent. 

Aig mixed mineral-organic layer. Some ochreous mottling associated 
with roots. Weak structure. 

Ag pale-coloured mineral layer, low in organic matter. Structure weak. 
May be some ochreous mottling. Calcareous. 

B,g well-defined blocky or prismatic structure. Peds coated with grey; 
ochreous and grey mottles within. Calcareous. 

B3g less well-defined blocky or prismatic structure. Peds coated with 
grey; ochreous and grey mottles within. Calcareous. 

Cg original colour of parent material more apparent. Structure more 
massive, although peds may still have grey coatings and ochreous 
and grey mottles within. Calcareous. 


Peaty Gley 
L undecomposed plant litter. 
F partially decomposed litter. 
H raw humus usually > 2 inches thick, black in colour. 


Aig _- mixed mineral-organic layer. A little ochreous mottling along roots. 
Weak structure. 

A.g pale brown layer, humus stained, low in organic matter. Weak 

structure. ; 

B,g __ pale-coloured with slight ochreous mottling and iron tubes 

surrounding root tracks. Blocky structure. 

B3g grey to blue-grey with distinct iron tubes, no mottling. Massive. 

Cg blue-grey, no iron tubes. Massive. 

Surface-water gleys, which are of finer texture than ground-water gleys, 
become drier with depth and the colour of the parent material appears 
beneath the Cg horizon. Ground-water gleys are waterlogged from the Cg 
horizon to bedrock and the colour of the Cg horizon continues downwards. 


Drainage Class 

The word drainage has several meanings but in soil survey it usually 
concerns the morphology of profiles. In general, freely drained soils have 
bright, uniformly coloured B horizons while poorly drained soils have dull, 
mottled B horizons. Mottling, especially grey mottling, is considered to 
be evidence of gleying. Thus drainage classes are distinguished purely on 
morphology. 

The main characteristics to be observed in assessing the drainage class are 
given below. Precise descriptions of these are possible only with individual 
series. : 


Drainage: Excessive 


The soil horizons are much shallower than is normal and the B horizons 
are bright and uniform in colour. This type of profile is only of small extent 
and has not been shown on the soil maps. 


Drainage: Free 


The B horizons are bright and uniformly coloured; soils with B horizons 
showing only slight dullness and only a small number of mottles are included 
in this class. 


Appendix VII 295 


Drainage: Imperfect 

The B horizons are not quite so bright as those of the well-drained soil and 
have appreciable mottling. They are designated B2(g), B3(g), etc. to indicate 
a moderate amount of gleying. 


Drainage: Poor 
The Bg horizons are dull and mottling is very evident. 


Drainage: Very Poor 

The Bg horizons are dull and mottling is very evident. 

The imperfectly drained soil is intermediate between the freely and poorly 
drained soils, though it is generally rather closer in character to the freely 
drained. 

The poorly drained and the very poorly drained soils require tile drainage 
before successful cultivation can be undertaken. Both may have an Ag 
horizon, which is often dull grey, but this horizon is usually more evident 
in the very poorly drained soil. It seems that the A,g horizon is one of 
maximum gleying. 


\ 


Colour 

The colour of soil and the pattern of discrete colours within a soil horizon 
are important characteristics which help in distinguishing the drainage class 
more particularly. Colour is difficult to describe without reference to a 
standard colour chart and a system of colour assessment has been devised 
using colour charts. This system, the Munsell Soil Color Charts (Munsell 
pct Co. Inc., 1954), is now internationally used for the designation of soil 
colours. 

Colour can be interpreted as the resultant of three components: Hue, 
Value and Chroma. Hue refers to the dominant spectral colour, e.g. whether 
red, yellow or blue. Value refers to the apparent lightness of the colour as 
compared with absolute white and Chroma indicates its strength. In the 
Munsell system each colour or, in some cases, group of related colours is 
given a standard name in which Hue, Value and Chroma are designated. For 
instance, the standard name for 10YR6/3 is pale brown, the Hue being 
designated as 1OYR, the Value as 6 and the Chroma as 3. 


Texture 

Several related subjects are discussed under this heading. Soil texture is the 
relative proportions of the various size groups of primary particles in a mass 
of soil; it refers specifically to the proportions of sand, silt and clay in that 
part of a soil which passes through a 2 mm. sieve. The presence of particles 
larger than 2 mm. does not affect the texture of the soil directly, but it can be 
indicated by additional descriptive terms such as stony, pebbly, etc. The 
texture of a soil horizon is one of its most important properties. 

Soil separates are the arbitrarily selected size-groups of mineral particles 
which together make up the soil. Specifically they are the sand, silt and clay’ 
fractions into which the soil material is separated when subjected to mechani- 
cal analysis. The coarse sand fraction consists of all those particles in a soil 


U 
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with effective diameters between 2000u (or 2 mm.) and 200z (or 0-2 mm.); 
the fine sand fraction of particles with effective diameters between 200y and 
20; the silt fraction of particles with effective diameters between 20 and 2p; 
and the clay fraction of particles with effective diameters less than 2p. 
Fractions with these limits are defined by the International Scheme of Mecha- 
nical Analysis which, however, is by no means in universal use. The U.S: 
Department of Agriculture has a scheme which is also widely used. The main 
difference between the schemes, both of which are given below, is in the size 
limits of the silt fraction. , . ; 

. ( 


ays Scheme International Scheme’ 


oo, Effective he Effective 
+», Name of Separate - Diameter, . ~ - Fraction . Diameter 
i (range)H _ (range)iu 
very coarse sand 2000-1000 gq { coarse sandI 2000-200 
coarse sand 1000-500 ion (fine sand II 200-20 , 
sand 4 medium sand | 500-250 . _ Fae Pare 
; fine sand 250-100 silt I 20-2 

(very fine sand 100-50 : : i 

silt 50-2 — P © Clay IV — <2 
COY s,s exy ee i Bhipe Res 


“E 1 i eee ie att . rae a * ‘ ‘ a) 
The Soil Snes of Scotland now makes use of both schemes, and two sets 


of results are quoted in Appendix I. are 
' se ae ic Sg a oo oy? 


TEXTURAL CLASS NAMES ~ . 
* In assigning textural class names to soil horizons the percentage of sine 
silt and clay separates—the Soil’ Survey of Scotland combines all the sand 
separates into one with the general name sand—is plotted on a triangular 
diagram (Fig. 23) each section of which has 4 textural class name; the séction’ 
‘of the diagram into which the soil fits is ascertained and the soil given the 
appropriate name. The various textural class sections on the ‘diagram: have 
been established after years of experience, especially in the United States, 
and the diagram should be used only in conjunction with the U.S.D.A. 
Scheme of Mechanical aaa . ; 
y / ‘ : 7 : nS a! : ast 
GENERAL GROUPING OF SOIL TEXTURAL CLASSES =< . Se a 
It is often convenient to distinguish broad groups of textural Siisecs, and. 
although the terms “heavy ” and “ light ” have been used for this purpose 
for many years, they may lead to confusion as they do not necessarily bear any 
relation to the. actual weight of the seul; they refer in fact:to the power 
required in'‘ploughing. ...- ~~ woe a eee eae 
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Acceptable general terms, in three classes and in five, are shown below 
with their relationship to the basic soil textural classes (U.S. Dept. Agric., 
1951): aaa : waft 


1 


General terms” C ° Basic terms 


sandy soils—coarse-textured soils: ae wader! 
moderately coarse-textured soils’ sandy loams 
; a ae loams’ 
loamy soils | medium-textured soils , silt loams 
ia : ,. (silts. 
3 e clay loams 
I _ tmoderately fine-textured soils sandy clay loams 
) : ee silty clay loams 
, ne: sandy clays 
clayey soils—fine-textured soils {39 clays | i 
“se clays : : 
2, Sake . 


4 


et is 


’ percent sand _ 


t . : : m : 
‘ Fic. 23. Percentages of Clay (<2), Silt (2-50z) and-Sand (50-2000,) in the 
a a Basic Soil. Textural Classes. ; 


4d : 


Structure ee aa ee Pi ae, 

The structure of a soil is the aggregation of its primary soil particles into 
compound units which are largely independent of each other. Generally 
speaking soils with aggregates of spheroidal shape have much more pore 
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‘umm gg < 
AYPOTQ IepNgue-qns 
@8IBOD AIBA 
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space between aggregates, have easy permeability and are more productive 
than soils of comparable potential with massive or blocky structure. 

Field descriptions of soil structure should record the (i) shape and 
arrangement, (ii) size and (iii) distinctness and durability of the structural units, 
or, as they are called, peds. Each of these qualities is described by a separate 
set of terms which, when combined, form a soil structure terminology. The 
shape and arrangement is designated as type of soil structure; size as class; 
the degree of distinctness as grade. The terms used (U.S. Dept. Agric., 
1951) are defined, and Table Q shows the relationships of the various classes 
and types. 


Type. There are four primary types of structure: 
(I) Platelike: with one dimension, the vertical, much less than the 
other two. ; 

) Prismlike: with two dimensions (horizontal) much less than the 
vertical. 

(11D) Blocklike: with three dimensions of the same order of magnitude 
but having plane or curved surfaces that are casts of the moulds 
formed by the faces of surrounding peds. 

(IV) Spheroidal: with three dimensions of the same order of magnitude, 
having plane or curved surfaces which have slight or no accom- 
modation to the faces of surrounding peds. 


Each of the last three types has two subtypes, namely, prismatic (without 
rounded caps) and columnar (with rounded caps); angular blocky (with 
relatively sharp angles) and sub-angular blocky (with rounded faces); and 
granular (relatively non-porous) and crumb (porous). 

Class designates the size of the aggregates; five are recognized for each 
type. The terms used are very fine, fine, medium, coarse, very coarse. 

Grade of structure is the degree of aggregation and expresses the differ- 
ential between cohesion within the aggregates and adhesion between the 
aggregates. In practice, grade of structure is determined mainly by noting 
the durability of the aggregates and the ratio of aggregated material to 
unaggregated when the aggregates are gently displaced or crushed. Terms 
used for grade of structure are: 

1. Weak —units barely observable in situ. When disturbed the soil 
material breaks into a mixture of a few unbroken units and 
many broken with much unaggregated material. 

2. Moderate—well-formed units, but not distinct in undisturbed soil. 
When disturbed there are many unbroken units, some 
broken units and a little unaggregated material. 

3, Strong —weil-formed units, distinct in undisturbed soil; adhere only 
slightly to one another. When disturbed consist of entire 
units with few broken and very little unaggregated material. 

When a soil horizon shows no structure it is termed structureless and can 
be either single-grain (if non-coherent) or massive (if coherent). 

Terms describing each of the three qualities are combined to give the 
structural description, grade first, then class and finally type, e.g. strong, 
coarse, blocky. 
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Consistence : 

Soil consistence is a quality of soil material which is expressed by the degree 
of cohesion or adhesion. It is measured by the resistance of soil material to 
deformation or rupture. Structure and consistence are inter-related, the 
former being the resultant of forces within the natural soil and the latter 
being concerned with the forces themselves. 

“As consistence. is strongly influenced by the icine condition of the 
soil it is necessary to have a series of terms for each significant moisture state 
(U.S. Dept. Agric., 1951). 


Consistence when Wet 
To evaluate, roll the soil material between thumb and forefinger. 


‘0. Non-plastic —no wire formable. 
1. Slightly plastic—wire formable and soil mass easily deformed. 
°2. Plastic —wire formable and moderate pressure required to 
; deform soil mass. 
"3. Very plastic —wire formable and ‘much pressure required to deform 
Oe soil mass. 


Consistence when Moist ; 
To evaluate, attempt to crush in the hand a mass that appears moist. 
0. Loose —non-coherent 
-- J. Friable’ soil: material crushes under very gentle pressure’ but 
coheres when pressed together. 
- 2. Firm | —soil material crushes under moderate pressure between 
thumb and forefinger, but resistance distinctly noticeable. 
‘3. Very firm—soil material crushes only under strong pressure; sometimes 
not crushable between thumb and forefinger. 


Consistence when Dry 
To evaluate, break an ‘air-dry mass in the hand. 


0. Loose —non-coherent. 
1. Soft —breaks to powder or individual’ grains under very slight 
pressure. 


2. Hard © —can be broken easily in the hands but only with difficulty 
“between thumb and forefinger. 
3. Very hard——can normally be broken in the hands, but only with 
difficulty. ‘ 
“In Scotland, soil horizons are usually either wet or moist. 


induration : 

Induration of soil material refers to a handling property of the soil which, 
unlike consistence, appears not to be markedly affected by moisture content. 
Three terms are used to describe induration and they are defined below. 

1. Weakly indurated . —not usually detected when digging, but presence 

: . . ,., Shown by stabbing a knife into the profile face. 
Breaks easily in the hand. 
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- 2. Moderately indurated—detected when digging. Breaks in the hand ny 
. using moderate pressure. 
3. Strongly indurated —detected when digging, and in “fact causes 
difficulty. Not readily broken. in the mans 


Organic Matter 

Organic matter in a soil may be described qualitatively and quantitatively. 
In profile descriptions it is usual to estimate the amount present in each 
horizon., A horizon containing more than 20 per cent organic matter is 
considered an organic horizon; containing less than 20 per cent organic 
matter it is considered a mineral horizon. The varying amounts of organic 
matter in mineral horizons are usually indicated by the standard terms 
(Soil Survey of Great Britain, 1960): 


very high 13-20% 


high 8-13% ‘ 
moderate 3-8% . 
low < 3% 


- Organic horizons can often be subdivided into three layers, L, F and H. 
The L layer is the relatively fresh litter; the F layer is the fermented litter 
with the origin of the remains still recognizable; and the H layer is the well- 
decomposed humus with very few recognizable constituents. When the H 
layer is more than 12 inches thick the,soil is considered a peat. 

.There are three principal types of humus in this area namely mull, moder 
Gilicate moder) and raw humus. Mull is an intimate mixture of mineral 
and organic matter in the A horizon, with the constituent parts indistinguish- 
able by.means of a lens. Silicate moder has an appearance similar to mull, 

but its constituent organic and mineral parts can be identified by the use of a 
' good lens. The third type, raw humus or mor, is usually found where there 
are well-developed L, F and H layers. There is no intimate mixing of organic 
and mineral parts, the two remaining obviously distinct. The H layer itself 
has avery low mineral content. 

A particular humus type is associated with each major soil group. The 
brown forest soils typically have silicate moder, but occasionally they have 
mull. The peaty podzols and peaty gleys have a mor type of humus while the 
non-calcareous gleys have a form of silicate moder. 

It should be noted that the terms mul], moder and raw punts are used in 
accordance with Kubiena (1352): 


Stoniness 

Stoniness is an important property of a soil or a soil horizon. Stones 
dilute the finer material and make the soil more permeable. In addition they 
can have a marked effect on the ease with which cultivations are carried out. 
When a soil is stony or very stony the cost of wear and tear on implements is 
likely to be high. 
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The method adopted for describing the stoniness of soil horizons is not 
very precise. The terms in use are arbitrary (abundant, frequent, occasional, 
rare). 

When the stone content reaches 80 or 90 per cent by volume it is probable 
that the soil will be considered skeletal and placed in the appropriate category. 


Mottling 

To describe mottling accurately it is necessary to note its colour and 
pattern. Colour may be noted by Munsell Color Charts, but a general 
descriptive term ‘‘ ochreous ”’ is sometimes used to denote different shades of 
brown. The pattern is described in terms of: 

1. Abundance 


few —mottles < 2% of surface. 
frequent—mottles 2-20% of surface. 
many —> 20% of surface. 
2. Size : 
fine —< 5 mm. 
medium— 5-15 mm. 
coarse — > 15mm. 
3. Contrast ; 
faint —hue and chroma of matrix closely related. 
distinct _—matrix and mottles vary 1-2 units in hue and several 


units in value and chroma. 
prominent—matrix and mottles vary several units in hue, value and 
chroma. 


These terms are combined in the order in which they are given above, e.g. 
few fine distinct ochreous mottles. . 


Horizon Boundaries 


Boundaries between horizons differ in distinctness and regularity. The 
terms used to describe distinctness are based on the width of the boundary 
and are given below. 


1. Sharp — < Linch. 

2. Clear —~ 1-2} inches 
3. Gradual— 24-5 inches. 
4. Diffuse — > 5 inches. 
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Acetic soluble phosphorus, 194 
Agriculture, effect of climate on, 163-164 
A-horizon, definition, 291 
Alluvium, 44, 101-102 
analytical data, 240-241 
in Cairncross complex, 56 
Analytical data, discussion, 189-201 
tables, 206-254 
Analytical methods, summary, 201 
Angular blocky, definition, 299 
Archerfield Estate, 158 
Association, soil, 49, 289 
Augite, 196, 197 
Ayton Castle Estate, 159 


B-horizon, definition 292 

Barium, 199, 200, 201 

Barytes, 198 

Basalt, 40 

Base saturation, 193 

Basin bog (peat), analytical data, 244, 254 
characteristics, 49 
exchangeable magnesium, 191 
exchangeable potassium, 192 
exchangeable sodium, 192 
formation, 103 
vegetation, 152 

Bass Rock, 40 
soils, 58 

Belses series, 89 
analytical data, 244 

Bemersyde Association, 52-53 
parent material, 35, 41 

Bemersyde series, 52 

Biel Association, 52-53 
minerals in clay fraction, 198, 252 
parent material, 39 
trace elements, 200 

Biel series, 53 
analytical data, 221, 247 
clay content, 190 
lime status (pH), 180 
minerals in clay fraction, 252 
minerals in fine sand fraction, 249, 250 
silica-sesquioxide ratios, 247 

Billiemire Gap, 9 

Biotite, 196 

Birkhill Shales, 32 


Blocky, definition, 299 
Bog, vegetation on, 144~147 
Border floods, 13 
Border Lowlands, 9 
Boron, deficiency, 188 
Bothwell Water, 5 
Boundaries, between soil horizons, 302 
on the soil map, 289 
Brown calcareous soils, analytical data, 
206-207, 245 
base saturation, 193 
carbonate, 195, 245 
characteristics, 45 
exchangeable cations, 190-192 
horizon nomenclature, 292 
list of, 46 
pH, 193 
phosphorus, 194 
soil separates, 190 
vegetation, 149 
Brown earths, characteristics, 45 
proportion of, 49 
vegetation, 149 
Brown forest soils, base saturation, 193 
characteristics, 45 
exchangeable cations, 191-192 
horizon nomenclature, 292 
list of, 46 
loss on ignition, 189 
pH, 193 
phosphorus, 194 
silica-sesquioxide ratios, 195, 246 
soil separates, 190 
vegetation, 149-150 
Brown forest soils with gleyed B and C 
horizons, analytical data, 221-231, 
245, 247 
base saturation, 193 
carbonate, 245 
characteristics, 45 
exchangeable cations, 191-193 
horizon nomenclature, 292 
list of, 46 
pH, 193 
phosphorus, 194-195 
silica-sesquioxide ratios, 195, 247 
soil separates, 190 
vegetation, 150 
Brown podzolic soil, 65 


Brownrigg series, 84 
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Burning (Drought), on Darleith series, 57 
on Eckford series, 63 
Burning (Muirburn), effect on humus 
horizons, 68, 87 
effect on vegetation, 140, 142 
Butterdean series, 100-101 


C-horizon, definition, 292 
Cairncross Association, 54-56 
analytical data, 208 ~ 
minerals in fine sand fraction, 249, 250 
parent material, 33 
trace elements, 200 
Cairncross complex, constituent soils, 56 
Cairncross series, 55-56 
minerals in clay fraction, 198 
minerals in fine sand fraction, 249, 250 
Cakemuir series, 95 
analytical data, 239 
Calcareous gleys, characteristics, 48 
horizon nomenclature, 293-294 
list of, 46 
Calcareous soils, Snares, 45 
vegetation, 149 
Calcium, exchangeable, 190 
Calcite, 198 
Calcium carbonate, free, 195 
Carbon, 194 age HERS 
Carboniferous rocks, 35-41 
in Biel Association, 52 
in Winton Association, 97 
lavas and intrusive rocks, 40-41 
sediments, 36-37 . 
Carse clay, 43 
Cartographic methods, 289 
Cations, exchangeable, 190-193 
Cauldside series, 91-92 
analytical data, 227, 247 
clay content, 190 
minerals in clay fraction, 198 " 
minerals in fine sand fraction, 250, 251 
parent material, 43 ‘ 
silica-sesquioxide ratios, 247 
Cessford series, 77 
Chloride, 195 
Chlorite, in clay fraction, 197, 198 
in fine sand fraction, 196 
Chromium, 199, 200, 201 
Classification of soil ones, a 
system of; 45 
Clay, definition, 189, 295 
mineralogy, 197-199, 252 ‘ 
Clay fraction, minerals in, 197, 252-253 
silica-sesquioxide ratios of, 195, 246-247 
Climate, 10 
in relation to agriculture, 163-164 
Coastal Plain, 7 
Cobalt, 199, 200, 201 
Coldingham Moor, 9 


Colluvium, in Cairncross complex, 56 
in Ettrick complex, 32 

Colour, soil, 295 

Columnar, definition, 299 

Complexes, soil, 289 oa 
Cairncross Association, 56 : 
Ettrick Association, 32 
peat-alluvium, 102 
Whitsome Association, 96 

Consistence, soil, 300 

Copper, 199, 200, 201 
deficiency, 63, 188 

Corrugated topography, 32 

Crop, rotations, 170, 172 — 
yields, 174 

Crumb, definition, 299 


Darleith Association, 56-58 
minerals in clay fraction, 198, 252 _ 
parent material, 34, 40-41 
trace elements, 201: ; 

Darleith series, 57‘ 
analytical data, 209, 246 
minerals in clay fraction, 252 . 
minerals in fine sand fraction, 196, 197 

249, 250 
Silica-sesquioxide ratios, 246 
sub-series distinction, 40, 57 : 

Darvel Association, 58-60 : 
minerals in clay fraction, 198: ’ 
parent material, 42 ; 
potassium status, 185 
sand content, 190 . 

Darvel series, 58-59 
analytical data, 209-210 
calcium carbonate in, 180 
exchangeable potassium, 192 
lime status (pH), 180 
manganese deficiency, 188 
phosphorus status, 183 

Dirrington series, 52 
analytical data, 232 
exchangeable hydrogen, 193 

Dod series, 67-68: 
analytical data, 234-235 
lime status (pH), 180 " “pw 
potassium status, 187- i 

Dolomite, 197 

Drainage, artificial, 168 
classes, 294-295 

Dreghorn Association, 60-62 
calcium carbonate in, 180 
minerals in clay fraction, 197, 198, 252 
parent material, 43 
phosphorus status, 183 
potassium status, 185 
trace elements, 200-201 

Dreghorn series, 61-62 
analytical data, 210-211, 246 
calcium carbonate in, 180 


‘i 
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Dreghorn series (cont.) 
minerals in clay fraction, 252 
minerals in fine sand fraction, 197, 249, 
250 
parent material, 43 
pH, 193 
sand content, 190 
silica-sesquioxide ratios, 244 
Drought, effect on Darleith series, 57 
effect on Eckford series, 63 
Dryburn; drift exposure, 39 
Dunbar Plain, 7 
Dunbar red soil, in Biel Association, 52 
in Hobkirk Association, 74 
in Innerwick Association, 81 
in Lauder Association, 85 
Duncrahill series, 59-60 
Dunglass Estate, 159 
Duns Castle Estate, 159-160 
Duns Uplands, 9 


Eastern Hills, 8 
Eastern Lammermuirs, 8 
Eckford Association, 61-64 
minerals in clay fraction, 198, 252 
minerals in fine sand fraction, 249 251 
parent material, 42 
phosphorus status, 183-184 
sand content, 190 ; 
trace elements, 199, 200 
Eckford series, 63-64 
analytical data, 212-213, 246 
copper deficiency in, 63, 188 
exchangeable potassium, 192 
in Cairncross complex, 56 
lime status (pH), 183 
manganese deficiency, 188 
minerals in clay fraction, 252 
minerals in fine sand fraction, 249, 251 
parent material, 42 
silica-sesquioxide ratios, 246 
Ettrick Association, 64-71 
corrugated topography on, 32 
minerals in clay fraction, 198, 252 
parent material, 32-33 
phosphorus status, 183, 184 
potassium status, 187 
red soils in, 32, 69 
trace elements, 199 
Ettrick series, 69-70 
analytical data, 236 
exchangeable calcium, 191 
phosphorus, 195 
Ettrick soil complex, 71 
parent materials, 32 
Evaporation, 13-14 
Ewelairs series, 86 
Exchangeable cations, 190-193 
Eye Water, 5 


F-layer, definition, 291, 301 
Fala Moor, peat bog, 105, 109 
Falamoor series, 92-93 * : 
analytical data, 235 
Farming systems, 164-166 
Farms, arable-livestock farms, 172-174 
hill farms, 169-170 - 
labour on, 174-175 : 
land tenure, 166-167 
low-ground farms, 172-174 
mechanization, 175-176 
size of, 166 
uplands farms, 170-171 
Faw series, 75 
Feldspar, 196 
Ferney series, 54-55 
analytical data, 208 
Fertility, soil, 167-168, 179-188 
Flemington series, 66 
analytical data, 216 
pH, 193 : ; 
Fluvioglacial deposits, 41-4: 
in Darvel Association, 42, 58 
in Eckford Association, 42, 63 
in Innerwick Association, 41, 81 
in Yarrow Association, 41, 101 
Fog, 19 . 
Forestry, see Woodland 
Fraserburgh Association, 71-73 
calcium carbonate in, 180° 
exchangeable calcium, 190 - 
minerals in fine sand fraction, 196, 197, 
249, 251 
potassium status, 185 - 
sand content, 190 
trace elements, 201 
Fraserburgh series, 72 
carbonate, 195 
copper deficiency in, 188 
exchangeable potassium, 192 
minerals in clay fraction, 198 
minerals in fine sand fraction 249, 251 
parent material, 43-44 
Free carbonate, 195, 245 
Freezing days, 17 . 
Friable, definition, 300 
Frostineb series, 94-95 
analytical data, 237 
exchangeable calcium, 191 
Fruit, soft, 177-178 — 


Garleton Hills, 7 

soils, 56 
Garnet, 197 
Germanium, 199 
Gibbsite, 198 
Glaciation, 1, 23-26 
Glasshouses, 178 
Gleys, proportion of, 49 
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Goethite, 198 

Gosford Estate, 158 

Granodiorite, 34-35 

Granular, definition, 299 

Grassland, acid, 132-134 
basic, 130-131 
Molinia, 137-138 
Nardus, 134-137 


Gravel, see Fluvioglacial or Raised Beach 


deposits 
Grey-brown podzolic soils, 190 
Greywacke, 32 
Growing period, 17-18 


H-layer, definition, 291, 301 
Haar, 19-22 
Haddington Plain, 7 
Haematite, presence in greywacke, 32 
Hammerhall series, 76-77 
parent material, 36 
Hardlee series, 70-71 
analytical data, 238 
minerals in clay fraction, 252 
minerals in fine sand fraction, 249, 25] 
Hawick Rocks, 32 
Hill farms, 169 
Hill peat, analytical data, 243 
characteristics, 49 
exchangeable magnesium, 191 
exchangeable potassium, 192 
exchangeable sodium, 192 
‘formation, 103 
potassium status, 187 
vegetation, 151-152 
Hobkirk Association, 73-77 
minerals in clay fraction, 198 
minerals in fine sand fraction, 249, 251 
phosphorus status, 183, 184 
trace elements, 200 
Hobkirk series, 74-75 
analytical data, 216 
lime status (pH), 183 
minerals in fine sand fraction, 249, 251 
parent material, 35-36 
Horizon boundaries, 302 
Horizon nomenclature, 291—292 
in major soil sub-groups, 292~294 
Horndean series, 96 
Horticulture, 176-178 
Humbie Association, 77-80 
exchangeable potassium, 192 
parent material, 36 
phosphorus status, 184 
potassium status, 185 
trace elements, 200 
Humbie series, 77-79 
analytical data, 223-224, 247 
clay content, 190 
lime status, 180 


minerals in fine sand fraction, 249, 251 
phosphorus status, 183, 184 
potassium status, 185, 187 
silica-sesquioxide ratios, 247 

Humidity, 22 

Hummus forms, 301 

Hydrogen, exchangeable, 192 


Illite, 198 
Induration, definition, 300-301 
in Cairncross series, 54 
in Darvel series, 59 
in Dod series, 68 
in Dreghorn series, 61 
in Falamoor series, 93 
in Macmerry series, 100 
in Tynehead series, 94 
Innerwick Association, 81-82 
parent material, 41 
pH, 193 
potassium status, 185 
sand content, 190 
trace elements, 199, 200° 
Innerwick series, 81 
analytical data, 219 
minerals in fine sand fraction, 249, 251 
parent material, 42 
Intrusive rocks, 34, 35, 40, 41 
Iron pan, definition, 293 
in Dod series, 68 
in Ewelairs series, 86 
in Falamoor series, 93 
in Langtonlees series, 87 
in Minchmoor series, 67 
in peaty podzols, 46 
in Salvandi series, 93 
Iron podzols, analytical data, 232-233, 248 
base saturation, 193 
characteristics, 46 
exchangeable cations, 191-193 
horizon nomenclature, 292-293 
list of, 46 
loss on ignition, 189 
pH, 193 
phosphorus, 194-195 
potassium status, 187 
Silica-sesquioxide ratios, 196, 248 
soil separates, 190 
vegetation, 150 


Jerusalem Farm, 
till exposure, 37 


Kaolin, 197, 198 

Kedslie series, 68-69 
analytical data, 222 
clay content, 190 
lime status (pH), 180 
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Kedslie series (cont.) 
phosphotus status, 183 
potassium status, 187 

Keith Marischal, sand quarry, 42 

Kilmarnock Association, 82-84 
parent material, 38 
phosphorus status, 183 
response to nitrogen, 187 
trace elements, 201 

Kilmarnock series, 83-84 
analytical data, 224-225, 247 
crop yield, 97 
minerals in clay fraction 198 
minerals in fine sand fraction, 249, 251 
phosphorus, 195 
potassium status, 185, 187 
silica-sesquioxide ratios, 247 
wind-blown sand in S horizon, 44 

Lamberton Moor, 9 

Lammermuir Hills, 8 
rainfall, 11 
snow, 19 

Land form regions, 6-9 

Land tenure, 165 

Langton Estate, 159-160 

Langtonlees series, 86-87 
analytical data, 233 

Lauder Association, 84-89 
minerals in clay fraction, 198, 252 
minerals in fine sand fraction, 249, 251 
parent material, 35 
trace elements, 200 

Lauder series, 85 
analytical data, 217-218, 246 
minerals in clay fraction, 253 
minerals in fine sand fraction, 249, 251 
Silica-sesquioxide ratios, 246 

Lead, 199, 200 

Lennoxlove Estate, 158 

Lepidocrosite, 198 

Lime status of soils, 180-183 

Linhope series, 65 
analytical data, 213-214, 246 
base saturation, 193 
exchangeable potassium, 192 
lime status (pH), 180, 183 
minerals in clay fraction, 252 
phosphorus status, 183 
potassium status, 187 
silica-sesquioxide ratios, 246 

Livestock, densities, 174 
on hill farms, 169-170 
on low-ground farms, 173 
on upland farms, 170-171 

Loose, definition, 300 

Loss on ignition, 189 

Lothian Plain, 7-8 
growing season, 10 
temperatures, 15 

Lothian Platform, 7-8 


Lower Tweeddale, 9 

Luffness Estate, 158 

Luffness series, 72-73 
analytical data, 206, 207, 245 
carbonate, 245 
exchangeable potassium, 192 
parent material, 44 

Lylestone series, 85 
analytical data, 237 
exchangeable calcium, 191 
minerals in clay fraction, 253 
minerals in fine sand fraction, 249, 251 


Macmerry series, 99-100 
analytical data, 231, 247 
silica-sesquioxide ratios, 247 
Magnesium, deficiency, 188 
exchangeable, 191 
status of soils, 187-188 
Major soil groups, 45 
horizon nomenclature, 292-294 
proportions of, 49 
vegetation in relation to, 148 
Manderston Estate, 159-160 
Manganese, 199, 200, 201 
deficiency, 188 
Mapping, soil, 289 
Massive, definition, 299 
Mica, 196 
Midiand Valley, 7-8 
Minchmoor series, 66~67 
analytical data, 232-3 
lime status (pH), 180 
minerals in fine sand fraction, 249, 251 
potassium status, 187 
silica-sesquioxide ratios, 248 
Minerals, in clay fraction, 197, 252-253 
in fine sand fraction, 196, oe 1 
Minto Association, 89 
Minto series, 89 
Molybdenum, 199, 200, 201 
Montmorillonite, 197, 198 
Monynut Water, 5 
Moor, vegetation on dry, 139~141 
wet, 141-143 
upland, 143~144 
Morham series, 79-80 
analytical data, 224 
Morphology, identification of soils by, 289 
of drainage classes, 294-295 
Moss Law, blanket bog, 103 
Mottling, 302 
Mull, definition, 301 
Mungo series, 90-91 
analytical data, 237 
exchangeable calcium 191 
parent material, 34 
Munsell Soil Color Charts, 295, 302 
Muscovite, 196 
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Nickel, 199, 200, 201 
Nitrogen, 194 

status of soils, 187 
Non-calcareous gleys, analytical data, 236- 

237 

base saturation, 193 

characteristics, 48 

exchangeable cations, 191-193 

horizon nomenclature, 293- 

list of, 46 «kw wa ee 

pH, 193 ; 

phosphorus, 194-195 

soil separates, 190 

vegetation, 151 
Non-plastic, definition, 300 
North Berwick Law, 40° 
North Berwick Plain, 7 


Old Red Sandstone (Lower), rocks, 33-35 
in Cairncross Association, 54 : 
Old Red Sandstone (Upper), rocks, 35-36 
in Biel Association, 52 . 
in Lauder Association, 85) « : 
Ordovician and Silurian, rocks, 29-33 
in Ettrick Association, 64 
Organic matter, 301 : 
Organic soils, characteristics, 48 
loss on ignition, 189 
Oxwell series, 53 ot 
analytical data, 221 — 7 
parent material, 39 + 


Partially sorted material overlying till, -- 
in Biel Association; 39, 52 
in Cairncross Association, 54 . 
in Ettrick Association; 33, 66,69 «= 
in Hobkirk' Association; 35, 75, 76 
in Humbie Association, 36, 79 : 
in Kilmarnock Association, 38, 82, 84 
in Tynehead Association,-40 «« 
in Winton Association, 38, vt 
origin, 28 ; 
Parent materials, 26-44 . . .+ 
Pasture, 138-139 
Peat, 102-108 °° . 
analytical data, 243-244, 254 
characteristics, 48,102 - : 
' pH, 193 t : cane) 
see also Basin peat snd Hill peat 
Peat-alluvium complex, 102 a 
Peaty gleys, analytical data, ee . 
base saturation, 193 tery 
characteristics, 48 «+ ae 
exchangeable cations, 191- 193 
horizon nomenclature, 294 
list of, 46 
loss on ignition, 189° 
pH, 193 


Quartz, 196 


‘Rainfall, 10-13 a 


phosphorus, 194-195 ? “ 
proportion of, 49 ye 
soil separates, 190 oe 
vegetation, 151 


Peaty podzols, analytical data, 234-235... 


base saturation, 193 
characteristics, 46 
exchangeable cations, 191-193 
horizon nomenclature, 293 
list of, 46 
loss on ignition, 189°" F-% «F- 
pH, 193 . 
phosphorus, 194-195 
potassium status, 187 ' 
soil separates, 190 : 
vegetation, 151 : hm 
Ped, definition, 299: 
Peffer series, 62 Hh 
analytical data, 211~212, 245 | ‘ \ 
carbonate, 195,245- i ws ee 
minerals in clay fraction, 252 
parent material, 43 
pH, 193 ’ 
Penmanshiel Moss, 104-105. 
Percentage base saturation, 193 
pH values, 193 
Phase, soil, 49 Paar 
Phosphorus, 194 
status in soils, 183-184 i 
Plant communities, see Vegetation... . 
Plastic, definition, 300 - 
Platy, definition, 299 : 
Podzols, characteristics, 46. : 
proportion of, 49 oo ; 
vegetation, 150-151 My 
Pollen analysis; method, 108-109 
of Fala Moor peat bog, 109, 
Potassium, exchangeable, 192 
status in soils, 185-187 
Pressmennan series, 75-76 
analytical data, 222 
parent material, 36 : 
Priestlaw Association, 89-91 . 
Priestlaw series, 89-90 : . 
analytical data, 218. ' of 
parent material; 34_—s- 
Prismatic, definition, 299°. 
Profile, soil, horizon nomenclature, 291-294 
method of describing, 289 


Queensberry Grits, 32 
Quixwood Moor, 9 oy 


Raised beach deposits, 42-44 
in Dreghorn Association, 43, 60. 
in Fraserburgh Association, 44, ae. 
in Stirling Association, 43,91 . . , 
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Raised moss, vegetation, 152 
Raw humus, definition, 301 
Red colour, in Biel Association, 39 

in Dreghorn Association, 43 

in Kedslie series, 69 

in Winton Berens | ‘ a 
Red greywacke, 32" 4 
References, 203-205 : eae 
Relief and slope classes,. 290-291 
Residual soils, 35 - 
River systems, 5 4 
Rowanhill Association, 96 


S-horizon, definition, 291 

Saltings, 102 
analytical data, 242, 245. 4s 
carbonate, 195, 245 . 
chloride, 195 ° we : 
exchangeable magnesium, 191 hoe 
exchangeable potassium, 192 au 
pH,193 oi : 

Saltoun Plateau, 7 

Salvandi series, 93 
analytical data, 219. 

- exchangeable potassium, 192 

Sand, definition, 189, 295 
fine, mineralogy of, 196-197, 249-251 “ 

Sand and gravel, séé Fluvioglacial, - 
Raised Beach or Wind-blown sand: -’ 

Series, soil, 49, 289, 290 Pee 

Shelly sand, 43-44 sD 
in Fraserburgh'Association, 71 - " 

Silica, percentage, in Carboniferous lavas 
‘and intrusive rocks, 40 
in Lower O.R.S. intrusive rocks, 34 ~ 
in Ordovician and Silurian gteywackes, 

32 
Silica-sesquioxide ratios of the clay fraction, 
195 

Silurian, see Ordovician and Silurian. - * 

Single grain, definition, 299: 

Skateraw series, 81-82 : 
analytical data, 217 a 3 ! 
parent material, 41-42 . 

Skeletal soils, in Bemersydé Assseiation 52 
in Darleith Association, 57-58 
in Ettrick Association, 71 . 
in Fraserburgh Association, 73 ° 

“in Lauder Association, 89° » 
in Priestlaw Association, 91 

Sligh series, 75 G4 
analytical data, 217 .°’ ba 
parent material,36. .-. = | 

Slope classes, 290-291 

Smailholm Association, 91 

Smailholm series, 91 
analytical data, 218 hones 

Snow, 18-19 

Sodium, exchangeable, 191 

Soft fruit, 177-178 ‘ : 


wo 


Soil association, 49, 289 

classification, 45-49 

colour, 295 

complex, 289 

consistence, 300 

drainage classes, 294-295 

fertility, 167~168, 179~188 

horizon boundaries, 302 

horizon nomenclature, 291-294 

mapping, 289 : 

mottling, 302 

organic matter, 301 

phase, 49 

profile, 289-290 

separates, 189, 295-297 

series, 49, 289, 290 

structure, 297-299 

temperatures, 18 : ie 

texture, 295-297 i 
Soils, unclassified, proportions of, 49 
Solifluction, 28 . 
Southern Uplands, 8-9 
Soutra, basin bog, 104 
Spott series, 87~88 ek ag 

analytical data, 226 : 

minerals in clay fraction, 253 ! 
Stoniness, 301 an A 
Stirling Association, 2 

minerals in fine sand fraction, 250, 251 

potassium status; 185 

trace elements, 201 - 
Stone counts, at Cove, 39 

at Dryburn, 39 

at East Barns, 39 . 

at Eyemouth, 33 

at Lamberton, 41 

at Muirpark, 37 

at Old Cambus, 39 

at Redhall, 33 

at Spittalrig, 37 

at Tantallon Castle, 38 
Stony drift, 28, 40. ; 

in Darleih Association, 56 

in Ettrick Association, 32, 64 

in Lauder Association, 35,85 °° 
Strontium, 199, 200, 201 ; 
Structure, soil, 297-299 
Sub-angular blocky, definition, 299’ 
Sunshine, 19 
Surface-water gleys, characteristics, 48 

vegetation, 151 


' 


¢ é 

Tantallon Castle, till exposure, 38 
Temperature, 15-18 - . A i 

soil, 18 ; : 
Texture, soil, 295-297 - : 
Till, 26-28 

in Biel Association, 39, 52 

in Cairncross Assocation, 33, 54 
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Till (cont.) 
in Ettrick Association, 33, 64 
in Humbie Association, 36, 77 
in Kilmarnock Association, 38, 82 
in Lauder Association, 35, 85 
in Winton Association, 37, 97 
in Tynehead Association,.40 

Total phosphorus, 194 

Trace elements, deficiencies, 188 
effect of lime on, 188 
in soil associations, 199-201 

Trachyte, 40 

Tranent Ridge, 7 

Translocation of iron and aluminium, 195— 

196 

Transpiration, 13-14 

Traprain Law, 40 

Tree species, 162 

Tyne, river, 5 

Tynehead Association, 92-95 
minerals in clay fraction, 197 
parent material, 39 
phosphorus status, 184 
sand content, 190 
trace elements, 199 

Tynehead series, 93-94 
analytical data, 219 
exchangeable potassium, 40 
magnesium deficiency, 188 
minerals of fine sand fraction, 250, 251 
parent material, 40 

Tyninghame Estate, 159 


Unclassified soils, 49 


Vanadium, 199, 200, 201 
Vegetables, 176-177 
Vegetation, 
bog, 144-147 
grassland, 130-138 
maritime, 147-148 
method of recording, 115-117 
moorland, 139-144 
pasture, 137 
plant community tables, 257-287 
relation to genetic soil groups, 148-152 
woodland, 117-130 
Vegetational history, 108, 114 
.Vermiculite, 197, 198 
Von Post scale, 103 


Wakenway series, 88-89 
analytical data, 238 
Wet and dry spells, 13 
Whitchester Estate, 160 
Whiteadder Water, 5 


Whitsome Association, 95-96 
parent material, 41 
Whitsome series, 96 
analytical data, 227 
lime status (pH), 183 
Winton Association, 96-101 
exchangeable potassium, 192 
lime status, 180 
parent material, 37~38 
phosphorus status, 183 
trace elements, 200 


Winton series, 97-99 
analytical data, 228-230, 247 
calcium carbonate in, 180 
clay content, 190 
crop yield, 97 
limestone areas, 97~98, 180 
minerals in clay fraction, 197, 198, 253 
minerals in fine sand fraction, 250, 251 
phosphorus status, 184, 193 
potassium status, 185, 187 
response to nitrogen, 187 
silica-sesquioxide ratios, 247 
silt content, 190 
trace elements, 199 
Winds, 10 
Wind-blown sand, 43-44 
Woodland, 
coastal, 154 
estates, 156-160 
Forestry Commission, 156-158 
lowland, 154-155 
modern establishment techniques, 160- 
161 
shelter, 155-156 
upland, 155 
vegetation of, 117-130 


Yarrow Association, 101 ~ 
parent material, 41 
sand content, 190 
trace elements, 199 
Yarrow series, 101 
analytical data, 220 
exchangeable potassium, 192 
in Cairncross complex, 56 
minerals in clay fraction, 198, 253 
minerals in fine sand fraction, 197, 250, 
251 
Yester Estate, 158 
Yester series, 79-80 
analytical data, 237 
exchangeable calcium, 191 


Zinc, 199, 200 
Zirconium, 199, 200, 201 
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